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INTRODUCTION 



A review of the traffic safety literature was conducted to evaluate 
the potential o£ assessment techniques for identifying driver problems 
(reported in Volume I of this report, entitled ''State-of-the-Art in Driver 
Problem Diagnosis") > The ultimate objective of this review was to provide 
operational assessors with techniques which may currently be useful to 
identify specific driver problems. 

Current systems generally employ some variation of "point count >" 
or other criteria to define a driver as a problem or as negligent. Such 
an approach does not address the specific problems of the driver^ nor 
does it provide guidelines for directing the driver to some form of treat- 
ment. A prototype model assessment system, based on the most useful 
techniques found in the research reviewed, was developed to provide these 
guidelines for assessment in operational settings. This model system and 
these techniques are the subject of this volume. 

A critical analysis of the research literature identified several 
inherent methodological problems (e.g., rarity of accidents) which make 
it difficult to draw firm conclusions on the utility of various techni- 
ques. Much of the research had been conducted in an uncoordinated 
fashion* inadequate research methods and poor conceptual organization of 
assessment techniques limit current knowledge on the utility of assess- 
ment techniques. 

The literature on the assessment of driver problems has demonstrated 
that although numerous variables are related to driving performance, 
overall prediction is nevertheless limited. Several multiple regression 
studies, which have been conducted on all types of driving populations, 
using a variety of predictor variables and criterion measures, have 
shown the predictive capability to range from 1% to 40%. The 40% figure 
for explained variance probably represents the ceiling of expected pre- 
diction of accident criteria, since such high prediction can be observed 
only when extremely contrasted samples are used (e.g., Harano et al., 
1973). Even if such a degree of prediction was obtainable using random 
populations, large errors of prediction (60%) would still occur* In 
view of the generally low validity of accident prediction, there does not 
appear 'to be a scientifically defensible basis upon which to either grant 
or deny an application for licensing, although socio-legal systems cur- 
rently support such uses for restrictive purposes. 2 More appropriate 



^ For example, see Peck, McBride and Coppin (1971); Harano, McBride and 
Peck (1973); and Harrington (1971). 

2 

It is equally true that such applications have not been proven invalid* 
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applications appear to be in the realm of driver problem assessment and 
rehabilitation among drivers who have come into contact with the courts 
and/or driver improvement agencies (post-licensing control). These 
points of intervention provide an opportunity to assess a driver beyond 
simply a "point system^' criterion. 

Since a major problem in diagnostic assessment has been locating 
sources of information j the state-of-the-art revi^\v was organi2:ed by 
types of data source^ referred to as ''levels of observation*" Level I 
was defined as assessment variables primarily available from a driver 
licensing file; Level 11 included data from other agencies (e.g.j mental 
health); and Level III contained information which was obtainable 
directly I'roui the driver. These three levels were also the topics of 
the first three cliapters of the state-of-the-art review. Each of these 
level.s of observation wt^re then further divided by conceptual area: 

e Driver Performance and Ability 

o Human Conditions and States 
Bio^jraphical Variables 
rs> > i.oioijical/Social/ Attitude Variables 
'Avd cal/Phyi;iological Variables 

o I .V '.r-. Variables 

This structure was found useful to organize the researchj as well as to 
identify "gaps" in research. The levels of observation were used to 
specif>^ the current d;ita sources for assessment techniques or variables* 
(In this review^ th-^ tom^s '^technique" and "variable" are often used 
intoruKaUi^cably, :iiacu assessment techniques are simply metliods for 
collecting variables.) 

The first chapter of this volume will summarize the findings on 
the utility of assessment techniques within each level of observation 
by reproducing the summaries of each level of observation as discussed 
in Volume I. The final "Summary and Recommendations Chapter 4 of the 
state-of-the-art reviewj is also included. 

Chapter 2 of this volume discusses the current research findings 
on "target groups/^ or high accident liability classes of drivers^ for 
whom treatment is indicated. Chapter 3 presents the prototype model 
diagnostic system. The remaining Chapters discuss guidelines for imple- 
menting the model assessment system (Chapter 4), state requirements for 
evaluating such a model (Chapter 5) j and an evaluation plan for validat- 
ing the model (Chapter 6) . 
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Chapter 1 



SUMMARY AND RECOMMENDATIONS 



SUMMARIES FROM VOLUME I: THE STATE- 
OF-THE-ART IN DRIVER PROBLEM DIAGNOSIS 



CFffiPTEin, INFORMATION FROM PRIMARY SOURCES 

Driver Performance and Ability 

Driver record performance measures include traffic convictions, 
accidents, knowledge and performance testing, and driver improvement 
actions. Numerous studies have consistently demonstrated that prior 
accidents and particularly convictions are useful predictors of accident 
liability. Although specific types of convictions Cs. measure of par- 
ticular driver errors) do not substantially increase prediction of 
accident liability, these measures are useful for diagnosing particular 
problems, such as recognition, risk-taking or alcohol. 

Knowledge and performance testing may be useful for screening drivers 
with extremely poor performance, but have yet to demonstrate substantial 
predictive utility. Several methodological and practical issues (such as 
drivers eventually becoming licensed after several atteinpts) have rendered 
research results inconclusive. 

Driver improvement actions and sanctions were found to be of 
some utility for predicting future accident liability. These variables 
are primarily a measure of an individual's prior accidents and con- 
victions, but also may reflect the effectiveness of treatment C^'g'* 
attendance at a traffic school may reduce future liability)* As more 
vigorous evaluations of treatment programs are conducted, past atten- 
dance at such a program should become an increasingly useful assessment 
variable. 



Human Conditions and States 

Age, sex and marital status have consistently been shown to be 
strong predictors of accident liability. Although these biographical 
variables offer little to directly identify a driver's problem, they 
are useful for administrative purposes to isolate high accident lia- 
bility classes of drivers. For each of these groups, more refined 
assessment approaches (many found at Level III) can then provide in- 
sight into the specific problems which produce accident involvement* 
Other biographical variables, sometimes available from Level I sources, 
include the driver's race, height, and weight. Completion of a 
driver education course can also sometimes be determined. None of 
these variables currently appear to have diagnostic utility. Race and 
driver education, in particular, <^re frequently related to socio- 

- 1-1 
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economic status, which can be more specifically assessed using variables 
found in Level III. 

Specific psychological, social or attitude measures seldom appear 
in Level I sources. Vehicle descriptions C^*g-* weight, model, year) 
from registration files may reflect psychological factors, since 
certain individual characteristics may be associated with the ownership 
of particular types of automobiles C^-g-* high-risk drivers may tend 
to purchase high performance vehicles). The research evidence, however, 
demonstrates only a slight relationship between vehicle type and acci- 
dent liability. In addition, it is possible that these slight rela- 
tionships only reflect socio-economic status. 

Medical and physiological information often has high face validity 
for diagnostic purposes, but research studies have seldom produced 
results to substantiate this assumption. The research area is compli- 
cated by ethical limitations on reporting C^-g** confidentiality), 
inability to obtain adequate exposure Information, and possibly, the 
confoimdlng influence of individual compensating factors. Research 
results do suggest, however, that extremely deficient drivers (mentally 
ill, chronically ill, and hearing- or vis ion -imp aired) have increased 
accident liability, although these sub-populations are very small in 
relation to the general population. 

Vision testing, especially with recent developments (increasing 
the measurement dimensions) , appears to have potential for general 
diagnostic assessment^ primarily for screening older drivers. However, 
since older drivers are involved in relatively few accidents, the 
potential for reduction of the total accident problem by vision testing 
is slight. 

Diagnosis of extreme cases of mental illness may also have some 
potential for accident reduction. However, as with other medical 
conditions, the population identified would be rather small. In 
addition, except for information received from other sources, the cost 
for extensive individual diagnosis in a licensing setting does not 
appear to be warranted. 

Exposure Variables 

Level I exposure information is also of little utility, since 
most" is based on group rather than individual data. The most useful 
variable appears to be class of license, which can indicate excessive 
mileage among the professional driver groups* It may also merely 
reflect occupational and socio-economic factors* Ownership of a 
motor vehicle might also indicate higher mileage, ftost of the remain- 
ing variables are group estimates. 
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CHAPTER 2. INFORMATION FROM SECONDARY SOURCES (OTHER AGENCIES) 



Level II sources currently have limited utility for individual 
assessment. With the exception of police accident reports and citations, 
research possibilities are also limited, since socio-legal and ethical 
issues frequently prevent access to information from other government 
or private agencies. Studies using accident reports, particularly in- 
depth multi-disciplinary accident investigations, do provide an impor* 
tant link in interpreting data from other levels of measurement* 

Future research may eventually suggest the addition of other tech" 
niques to Level II sources. Eor exaniple, enforcement officers issuing 
citations might routinely administer assessment variables to drivers 
(using Level III techniques) to identify deficiencies. Variables from 
multi-disciplinary accident investigations might also be included in 
standard accident reports, if found to have predictive validity. 

The most useful variable from Level II soirrces appears to be BAG 
level obtained from arrest and accident reports. This variable is cur- 
rently employed in numerous operational and research programs through- 
out the United States for diagnosing individual problem drinking. 
Divorce information might also be especially useful for driver problem 
assessment, since recent divorces have been shown to be closely associ- 
ated with alcohol-related driving errors. Such information could be 
routinely reported by divorce courts to licensing agencies. 

The remaining Level II variables appear less promising. At present, 
it is difficult to obtain biographical, psychological, medical and ex- 
posure information from other agencies. As will be seen la^^er, it is 
more feasible to obtain these kinds of variables directly from the 
driver. In driver control operational settings such information, can 
usually be obtained through pre-sentence investigations or driver im- 
provement meetings and hearings. Consequently, Level II sources do not 
appear essential to driver diagnosis, but in cases where information 
flow difficulties can be minimized, the use of other agency data sources 
might still provide mora timely and accurate information. 

CHAPTER 3, INFORMATION FROM DIRECT MEASUREMENT OF THE DRIVER 

Driver Performance and Ability 

Among the research studies exaniining driver perception, the 
measures of perceptual style (or the related concept of field-dependence 
vs< independence) have shown the most potential* The correlations of 
these measures with driving errors for the general driving population 
have usually been low. However, these. measures apparently interact 
with biographical factors, such as age and sex, to produce decrements 
in driving performance. Thus, further research may demonstrate utility 
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for predicting certain typ^s of driving errors among certain classes 
of drivers. 

Research on driver decision problems has been almost exclusively 
limited to drivers' judgements about perceived hazards. To date, few 
of the results have been encouraging, although further validation is 
currently xmderway. 

The Level HI research has also developed numerous measures of 
overall driving performance. These include driving simulators, instxu** 
mented vehicles, observer ratings, and self-report techniques. 

Of the many studies using driving simulators, few have demon- 
strated any valid relationship to subsequent actual driving behavior 
(accidents or convictions). None have demonstrated sufficient valid- 
ity for operational prediction. The multivariate studies , Harano 
et al., 1973) have demonstrated that simulator performance variables 
have relatively low usefulness when variables from other levels and 
Conceptual areas are available- However, simulator measures may 
still have some utility, particularly for inejtperienced driver groups, 
for whom lack of adequate skills may be a more frequent accident 
causal factor. 

The remaining Level III measures of overall driving performance 
suffer the same lack of predictive validity as the siBiulator measures. 
Additionally, the instrumented vehicles often present operational dif- 
ficulties. The observer rating techniques often have poor inter- 
rater reliabilities. The self-report techniques have not yet been 
standardized. 



Human Conditions and States 

Biographical information obtained directly from the driver appears 
to have some useful predictive capability. Jteiong the biographical 
areas reviewed, education, occupation, and socio-economic status clusters 
had the highest relationships with accident involvement. These 
measures may in part indicate ejqposure differences among occupational 
groiTps. Smoking cigarettes was found in a few studies to predict 
accident involvement for young males. Other life style variables such 
as school activities, social functions, and clubs showed some relation- 
ship with traffic convictions and accident involvement for younger 
drivers. Each of these, appear to be one of many aspects of socio- 
economic status. When such socio-economic variables' are combined into 
clusters (which increases reliability), their predictive utility be- 
comes very high (Harano et al., 1973). * 

Biographical variables themselves offer little potential for direct- 
ly describing a driver problem. However, they are useful for describing 
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sub-populations and clarifying interactions among other conceptual 
areas of study (e.g., attitudes, exposure). 

Many psychological, social and attitude variables have also been 
examined. Ainong these, the more transient life stress factors (e.g., 
marital problems, financial problems, etc.) have ^the highest apparent 
relationship to accident involvement. However, life stress has been 
examined almost invariably by retrospective studies, which do not pro- 
vide clear indications of utility for future prediction. For these 
life stress factors, a future predictive study collecting recent life 
stress data is needed. 

To examine more stable personality characteristics and traits, 
investigators have eBq)loyed himdreds of assessment instruments and 
individual items. IVhile many of these have produced significant results, 
coxxelations have been uniformly low. 

Among the assessment techniques developed In the area are several 
^'second and third genpxation'' instruments. The most predominant approach 
appears to be initial item analysis of batteries of standard personal- 
ity tests (e.g., ^^PI), and the selection of discriminating items for 
subsequent efforts. Other investigators have selected items on an 
a priori basis, which were considered to be related to driving 
behavior. 

There are few marked differences in reliability among the per- 
sonality tests, and most use similar scaling methods. Several current 
tests have either been derived specifically for drivers, or are 
general personality inventories based on items and concepts from pre- 
vious inventories. The uniform application of two or three tests to 
a wider population base is needed, which would clarify appropriate- 
ness of certain techniques for subcultures, age groupings, etc. The 
current lack of standardized data on any one test limits generality 
of findings. A longitudinal follow-up combined with observation of 
driving behavior and the examination of the teit^oral influence of social 
stress should help determine the utility of personality assessment in 
traffic safety as well as in other social problem areas. 

Attitudes, particularly attitudes toward driving, hav6 also he&n 
extensively studied. Among particular sub-populations of drivers (e.g., 
younger drivers) most results have been encouraging. Further research 
is needed to determine the differential applicability of these kinds 
of measures across all sub-populations of drivers, particularly to pre- 
dict various specific driving errors. 

The medical and physiological variables in Level HI included only 
alcohol and fatigue assessment, since most other medical assessment must 
be conducted by a physician, and was therefore included in Level I- 
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Much research has been directed toward the assessment of alcohol- 
related driver problems- Many of the studies focus on assessment tech- 
niques which have utility for the diagnosis of drinking problems in an 
operational setting such as the courts, or driver improvement li- 
censing agencies^ 

While most early studies related single factors to alcohol involve- 
ment, cxrrrent efforts generally use a "battery" approach, using data 
from several sources. This latter technique has provided a steady 
accumulation of alcohol-related information, within both the traffic 
safety countermeasuxes area and the general predictive assessment of 
drinking problems. The most widely-used assessment technique appears 
to be the Mortimer-Filkins Questionnaire/Interview, This instrument 
was reported to be in use by 15 of 23 ASAP programs in 1974 for assign- 
ing drivers to count ermeasure programs. Unfortunately, a review of 
the 1974 programs did not reveal additional validity or reliability 
data. 

Although most efforts attempted to relate jdrinking diagnosis to 
driving performance, the validity coefficients were low (concurrent). 
None of the studies reported predictive validity efforts, 

The primar*/ reason for low predictive validity is the imreliabil- 
ity and rarity of the criteria themselves (e-g-, recidivism, acci- 
dents, etc). Attempts to overcome the criterion deficiency problem 
are seen in efforts to *^build'' multiple criteria or combinations of 
several drinking C^^on- driving) and drinking (driving) indices i^-g- > 
Mortimer et al,, 1971, "CRIT"), The use of such indices appears to 
be a feasible and useful direction for developing a more reliable mea- 
sure of both alcohol-related driver problems and alcohols-related pro- 
blems in other social areas. 

The studies reviewed indicate that the questionnaire/ interview 
approach to diagnostic assessment is operationally feasible. In the 
MAST, originally intended as an interview, a self-report form has been 
developed and tested by non-professional personnel* The reliability 
results from the HSRI Protocol (M-F) indicate that only a small in- 
crease in reliability is gained by administering both the interview and 
questionnaire, although for research purposes it may be desirable to 
include both. Follow-up studies using the *'Life Activities Inventory" 
will be useful for determining the effectiveness of rehabilitative 
efforts in changing drinking patterns as well as providing criteria for 
validating initial diagnoses based on such instruments as the HSRI 
Protocol- 

Currently there appears to be good potential for the diagnosis of 
general drinking problems. The utility for predicting drinking and 
driving problems, however, remains to be proven* 
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The role of fatigue in accident causation is, at best, mcleax, 
since accident investigations cannot'xoutinely determine whether 
driver fatigue was a causal factor. Many studies have shown that 
driver performance deteriorates with sleep' deprivation ox task*relate3 
fatigue. However, since fatigue is both transient and difficult to 
.^detect, the potential s^pplications of fatigue assessment are limited 
to predicting ''propensity to drive while fatiguedJ* As a result, 
only a limited amount bf research has been directed toward the assess- 
ment of driver fatigue. These efforts to date have not been very 
successful. In the future, when more accurate and reliable physiologi- 
cal measures of fatigue (i.e., which can be administered on-site, 
similar to current BAG testing) can be developed, this area would 
appear to be a fruitful one for research, since the number of acci- 
dents caused by fatigue is unknown, but possibly -very great. 



Exposure Variables 

In an attempt to predict accident liability or to control acci- 
dent/violation ratios by exposure, several investigations have obtained 
test exposure estimates directly from study subjects. Both qualitative 
(e.g., driving at night) and quantitative mileage) estimates have 

been used. Th^ primary problem with the exposure estimates is that they 
are subject tio bifeaes and errors. Despite this problem, estimated 
exposurt inforateionii^s been found to be a relatively good predictor 
of accident '^nvtj^^ similar to biographical variables found in 

Chapter 1 TJe-aJV marital status). Generally, quantitative 

measures are betr^ predictors than qualitative measures. However, for 
certain groups of oxivers and driver-specific errors, qualitative 
measures could be combined with quantitative measures to farther in- 
crease prediction. 



Conclusion 

A review of several different conceptual areas revealed that the 
study efforts have iRUch in common. Several methodological problems 
appear consistently among the studies reviewed. Foremost among these 
problems is the fact that numerous small studies have used conceptually 
similar instruments which tend to confuse the role of person- centered 
fectors . Few studies have analyzed the data for accident liability pat- 
terns, or clearly delineated concepts such as the interaction between 
pe^rson-centered variables and situational influences. Additionally, 
mo^ studies employ only univariate con^arisons on a series of variables. 
Thi& approach does little to clarify interactions. Another difficulty has 
been the poor criteria (namely accidents) which are traditionally used to 
valrdgte such techniques, rather than the psychometric properties of the 
test per se- Finally, most studies have been retrospective or concurrent, 
not "true predictive," While such studies are certainly useful to explore 



relationships > they reflect the relatively primitive developioent in 
the research area of accident prediction. 

There appears to be a general lack of theoretical framework and 
rigorous difinition of concepts for the construction of tests. Sevexal 
investigators have suggested the need to define person* centered charac- 
teristics as they relate to driving behaviors (Case and Stewart, 1958; 
McFarland> 1968; and Lucas> 1970) > recognizing that driving behavior is 
but one aspect of adjustment to society. McFarland (1968) suggests 
that personality characteristics* for example* interact with social 
stress to form a cluster of social behaviors or an "adjustment complex." 
These social stresses paired with adjustment problems can increase the 
frequency of maladaptive behavior. Lucas (1970) conmients further; 

"If a wide variety of traits are involved in a wide 
variety of accidents there is a low possibility of corre- 
lation since accidents are rare . . . Possibly personality 
factors interact with attitude to cause excessive variance." 
(Lucas, 1970) 

There is little doubt that maladaptive personality characteristics, 
interacting with transient stress or social problems> can be related 
to crashesi Combining these factors with performance deficiencies, 
alcohol consumption, other human conditions, and high exposure presents 
a very complex picture. Rarely have studies addressed the many human 
factor areas simultaneously to determine the relative importance and 
interaction among these areas. 

Iit^rovement s in research methodology should help clarify the utility 
of techniques. Several questions were raised by the review. How well 
can results be verified by cross-validation? Ifow reliable were the 
scales for different populations? If results had been analyzed in a 
mult i*vari ate approach, would personality "types" or patterns have been 
more useful than simple univariate comparisons on each of the scales? 
How do the techniques compare in terms of reliability and validity? 
Do the conclusions generalize to other populations? Would exposure 
control result in different findings? Answers to all of these questions 
can be addressed in well-designed and controlled studies. 

The 1966 review of traffic safety literature by A. D. Little^ 
reached much the same conclusions: 



Additional review articles which were useful in compiling the present 
review included Adams (1970) and Schuster (1970). 
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^^The studies reviewed here 



used small samples > 



geographically limited saji^jles* occupationally limited 
samples, or combinations of these. This fact alone > even 
if strong relationships were fouhd> considerably limits the 
generality of the results. In addition to the lack of 
generality, the rather poor reliability of most of the tests> 
the possibility that an individual will have aji accident and 
that these factors may vary from day to day> and the rarity of 
automobile accidents due to changing probabilities of many other 
factors reduce the chances of establishing a strong rela- 
tionship between a factor and accidents* it is not justifi- 
able to eliminate from the driving population a person who 
merely appears to possess the suspicious factor." (Little* 
1966) 




SUMMARY OF VOLUME I (Chapter 4) 



The state-of-the-art review demonstrated that Level I data sources 
have the greatest current utility for diagnostic assessment in an oper- 
ational setting, based on the relatively inexpensive means of data 
retrieval and the consistency of significant predictors found at this 
level. Level II data, although presumably less difficult to obtain than 
Level III information Ci*©*^ other agencies may already have stored as- 
sessment data), presents several legal and logistical problems. Privi" 
leged information requirements and a lack of coordination between agen- 
cies represent some of the obstacles. Although generally low in present 
utility. Level II sources appear to have good potential for diagnostic 
assessment, since in-depth evaluations conducted by professionals C^-g-* 
accident investigators, physicians, psychologists, etc.) could be made 
available. Level III data usually requires further research before its 
operational utility can be determined, since, by definition, it is cur- 
rently not widely used for assessment in social control agencies. For 
general application to the driving public, the use of Level III sources 
IS more costly, and often requires trained personnel. Operational appli- 
cations appear to be limited to selected populations exhibiting a major 
problem at Level I, e*g., drivers suspected of having a drinking problem. 

Since comparisons of the findings of different research studies are 
frequently complicated by differing methodologies, samples, and data 
collection procedures. Figure 1--! presents some of the results from one 
of the more comprehensive studies, in which a broad range of assessment 
variables was administered to a single sample of drivers* These correl"- 
ations demonstrate the magnitude of prediction which can be expected 
using many of the techniques discussed in the state-of-the-art review*^ 
In general, prediction is highest for the driver record performance vari- 
ables, and the variables at other levels measuring education, occupation, 
socio-economic status, and driving exposure (all of which are also inter- 
related) * 

The following section will summarize the findings on the utility of 
assessment techniques within conceptual areas. 



"2 ' 

.Expected prediction would be somewhat lower, since this study employed 

a contrasted sample* 
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Figure 1-1 (Continued) 
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ASSESSMENT OF FINDINGS '8V CONCEPTUAL AREA 



Performance 

Driver record performance data (Level I) are the most useful 
predictors of subsequent driving performance. Total traffic convictions 
appear to be the best single predictor, followed by prior accidents* 
Specific conviction types are especially useful to identify particular 
driver problems. However, several deficiencies were identified which 
reduce the utility of driver record variables, such as selective enforce- 
ment and court procedures (e.g,, plea bargaining, reduced charges, etc*)* 
More uniform enforcement and adjudication should improve the utility 
of driver record information. Although on*road testifig is a direct meas- 
urement technique, it was considered a Level I variable since it is a 
driver record variable, but current validation studies have not deter* 
mined its predictive utility* Prior sanctions, or attendance at driver 
treatment programs were also found to be of low utility, but may become 
more useful when the programs ar?^ more fully evaluated. 

Level II performance variables may provide slightly improved qual* 
itative description of driver errors, since the descriptive information 
on culpability and driver errors (e*g<, BAC, deviation from speed litnit) 
can provide predictive capability beyond Level I information* 

Level III performance variables Ce<g<, simulators, instriwnented 
vehicles, etc.) are primarily utilized in a research setting and provide 
little operational potential at this time. Computer simulation technol- 
ogy may eventually provide a partial answer for diagnostic problems with- 
in a dynamic testing environment. 

Biographical 

Most studies have shown that biographical variables are important 
predictors of driving records. Age, sex, and marital status are the most 
important at Level I, However, these variables provide little insight 
as to the nature of the driver problems. They are useful as a starting 
point in partitioning the driving population into accident liability 
classes, since accident rates vary markedly across dif'ferent age, sex, 
and marital status groupings- Occupation and socio-economic status are 
generally more difficult to obtain, but demonstrate predictive capabil- 
ity paralleling driver record data* While these variables may be avail- 
able at Level II (even occasionally at Level I), the availability is not 
uniform, and direct inquiry of the driver is generally required (Level III), 
Information on life styles (Level III) provides insight into underlying 
problems and characteristics of the driver within the age, sex, and mari' 
tal status groupings of Level I, Job, financial, and marital stresses 
were often found to be associated with more severe crashes (and in those 
involving alcohol use). However, most studies on life stresses were 
retrospective, so the predictive utility of such variables is not known, 

24 
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Psychol ogical/Soclal/Attltude 

Although numerous studies have employed psychological measures for 
driver assessment, overall .utility relative to driving performance is 
low. Level I does not contain variables which would traditionally be 
labelled ''psychological," but one potential indicator of underlying 
attitudes (as well as socio-economic factors) that i^ available at 
Level I is the year, weight, and model of the driver's vehicle. Level II 
sources can provide the most in-depth information mental health 

agency records), but assessment is often restricted to a narrow popula- 
tion. Additionally, for legal and ethical reasons, agencies are frequent- 
ly reluctant to disclose personal information* Level III techniques ap- 
pear to have the most current utility for obtaining psychological and 
social data. For certain sub-populations, psychological and attitude 
factors appear to play a major role in driving, but applications to the 
general public have lower utility. Costs of mass test administration 
are also high- Retrospective studies of fatal drivers often demonstrate 
highly deviant life styles and situational stress. However, for predic- 
tive purposes ^-(which is the primary concern in diagnostic assessment), 
these variables have yet to demonstrate high predictive utility. 



Medical /Physiological 

With the exception of alcohol problem assessment and perhaps visual 
testing, the assessment of medical factors does not appear to have gener- 
al applicability in the prediction of accident liability* This may in 
part be the result of current restrictive screening procedures (self- 
imposed and administrative policy) in licensing which limit the driving 
exposure of those with major medical impairments. In addition, drivers 
more acutely aware of their medical limitations may compensate for their . 
deficiencies. In fact, there is some evidence to suggest that certain 
sub-populations (e.g., physically handicapped) may have lower accident 
involvement rates than the general population (due, in part, to lower 
driving exposure). Level II could be a major source of medical infor- 
mation. Its utility is highly dependent on coordinated efforts between 
public health agencies, physicians, and licensing agencies* Some medi- 
cal information is retained by licensing agencies, but it is not often 
complete or comprehensive. 

Recent research has demonstrated some potential for diagnostic 
assessment of vision problems. Since vision testing is currently con- 
ducted on a large portion of the population (license examinations), it 
does provide an opportunity to identify driver problems* However, the 
relationship of vision to driving remains unclear* For certain groups, 
poor vision is related to poor driving performance, but for other groups, 
poor vision may indicate better performance. Further refinement of 
vision testing (including perceptual measures) is currently underway, 
which may clarify these contradictory findings. 
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Techniques to assess alcohol**Telated errors have been at least 
partially successful, A major problem has been the fact that the avail- 
able criterion measures (alcohol-related accidents^ or driving -while- 
intoxicated (DWI) arrests) are much less frequent events than total 
accidents or total convictions. However j" both prior DWI convictions and 
Blood Alcohol Content (BAG) at time of arrest are still among the best 
available predictors o£ future alcohol -related driving problems* Most 
current Level III assessment efforts are directed toward the small popu- 
lation of drivers arrested for drinking and driving. These approaches 
are frequently confined to identifying the magnitude of a drinking prob- 
lem (and usually include treatment). While sc.ite of these diagnostic 
efforts have been relatively successfulj their potential impact \3n the 
accident problem is limited, since many alcohol-related accidents do 
not involve ''problem" drinkers. No Level III diagnostic approaches to 
date have shown the ability to predict future drinking-and-driving 
problems, although a few appear useful to predict drinking problems. 
Further validation efforts will be required to judge the overall impact 
of current alcohol diagnostic procedures* 

Exposure Variables 

Many research studies have shown the relationship between increased 
driving exposure and increased accident potential. Exposure variables 
are those variables which do not assess intrinsic characteristics of the 
driver, but which do reflect the quantitative C^-g'* mileage) and quali- 
tative C^'g'j rush-hour driving) hazards of his driving environment. 
Using information from Level I sources, accident rates and types have 
been found to vary markedly by geographical areas (urban vs. rural), and 
local traffic density, lliese kinds of (TioTi-iTidividual) variables are 
useful when, for example, different assessment procedures might be 
established for different (exposure) jurisdictions. Level II exposure 
variables appear to have the highest potential in the area of selective 
enforcement, since knowledge of high accident areas may result in optimum 
personnel allocation and driver error identification. For individual 
assessment, however, useful variables are again, not often available in 
a coordinated manner. The Level III assessment of amoxmt and kinds of 
driving exposure holds the most promise for individual prediction. In 
those multiple regression studies employing reported mileage, most meas- 
ures C^'g'j on-job mileage, annual mileage, etc) were highly significant 
in predicting accident involvement at a level parallel to driver record 
and biographical data. In general, the quantitative measures were found 
more useful than thS qualitative measures. Further research is needed 
to determine accurate means of measuring both qualitative and quantitative 
exposure. 
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UTILITY OF CONCEPTUAL AREAS BY LEVEL 



To provide some empirical estimate of the relative str^gth and 
importance of. the various levels of observation and conceptual areas, 
several multiple regression studies were examined. Although the regres- 
sion method does not take into account interactions,^ and assumes linear- 
ity of relationships, the results are useful primarily to determine the 
relative importance of predictors. 

Studies have been selected for pres^tation which provide relative- 
ly stable estimates of relationships Cl&^g^ samples), and which employed 
a wide range of assessment variables (hy both level and conceptual area). 
These studies included Harano et al. {197 , Harrington (19713 * Peck 
et al. C19V13' 

To obtain an estimate of the strength of variables in predicting 
accident liability across the various studies, a relative index was 
derived. The index is simply the variable's rank order within the 
regression equation divided by the total number of significant variables 
in the equation. ^ This calculation provides a measure, ranging from 
. 0 to 1, of a variable's relative importance in predicting accidents. 
The, higher the index, of course, the greater the variable's relative 
strength in the equation. This provides some means of comparing vari- 
able strength, or utility, across various studies. 

* 

To then summarize the relative strengths of conceptual areas and 
levels of observation, the average index was computed (see Table 1-1). 
Cin those cases where two or more related variables were significant in 
an equation, such as total convictions and one-count convictions, the 
lower-ranked value was omitted in computing the mean.) These results 
are grouped in decreasing order in Table 1-2 which shows that Biogra- 
phical data Cl-^vel 1) and Exposure data C^-^vel III) have the highest 
average index, followed by Socio-Economic Status C^^^vel 11) and Perform- 
ance. (Level 1). Since this analysis is somewhat primitive, and in part, 
a function of the variables included (in addition to idiosyncrasies of 
the sample and criterion), there is probably little ''real" distinction 

in the relative strength of variables receiving the highest indices. 

The remaining variables appear to be less useful. 



^ Interactions and curvilinear relationships can be built into the method 
via transformations during coding, but this approach is somewhat ineffici- 
ent and rarely used* 

Other factors, such as the total number of initial variables, could have 
been included in this index. However, because of other methodological 
differences among studies (e.g., sample size, length of driving record, 
etc*) the inclusion of this factor was felt to be an undue complication. 
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TABLE 1-1. SUMMARY OF REGRESSION FINDINGS 



LEVEL OF 
OBSERVATION 


PERFORMANCE 


BIOGRAPHICAL 


PSYCHOLOGICAL/ 
SOCIAL/ATTITUDE 


MEDICAL/ 
PHYSIOLOGICAL 


DEMOGRAPHIC 


I 


Prior convic- 
tions, prior 
accidents, misc, 
driver actions 

Mean Index: 

" = .51 


Age, marital 
status, weight, 
age licensed 

Mean Index: 

^ = ,69 

X 


Make of car, 
vehicle year, 
vehicle weight 

Mean Index: 

' = ,28 
X 


Variables preseni 
but not signifi- 
cant in relation 
to other vari- 
ables • 


Variables not 

included in 

analyses 

presented 


II 


Variables not 
included in 
analyses 
presented. 


Socio-Economic 
statis, occu- 
pation, educa- 
tion 

Mean Index: 

X 


Variables pres- 
ent but not 
significant 
relative to 
other vari* 
ables* 


Variables not 
included in 
analyses pres- , 
ented • 


Variables not 
included in 
analyses 
presented. 


III 


Simulator per- 
formance, co- 
ordination 

Mean Index- 
" = ,24 


Clubs, activi- 
ties, home 
status 

Mean Index: 

" = .34 

X 


Attitude and 

Personality 

factors 

Mean Index: 
"=•37 

X 


Variables not 
included in 
analyses 
presented • 


Mileage (annual, 
weekly, on- job 

Mean Index: 
" = ,69 

X 



■ CO 
CM 
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TABLE 1-2, AVERAGE INDEX FOR COMCEPTUAL AREAS BY LEVEL 





Conceptual 


Mean Rank 


Level 


Area 


Index- 


Level T 


Biographical 


,69 


Level ITT 


Exposure 


,69 


Level n 


Socio-Economic 


,59 


Level 1 


Performance 


.51 


, Level lU 


Psychological 


.57 


Level HI 


Biographical 


,54 


Leve] I 


Psychological 


,28 


Level III 


Performance 


,24 
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METHODOLOGICAL LIMITATIONS 



For the most part, traffic safety research has addressed total acci- 
*-ent involvanent as the primary criterion for predictive purposes. This 
approach has suffered from several methodological limitations. The larg- 
i:St single problem has been the fact that accidents^ at least in the 
United States, are extreinely rare events^ occuring about once every ten 
years for ±he average driver. Statistical prediction of such a rare 
criterion, esp^^cially using correlational methods, is necessarily limited* 
To overcome this problem, researchers have frequently atteitipted to use 
'.raffic convictions rather than accidents as a criterion measure • 

however, the relationship between convictions arnd accidents is unclear* 
Correlations between the two measures are low (approximately .05 - .12), 

.ugge^^ting that prediction ot convictions may h^ve little relevance to 
- ccident causation. 

To overcome the criterion deficiency problem (rarity of accidents/ 
violations], invei;tigator have frequently rnsorted to retrospective 
research designs using intact groups of accident repeaters or traffic 
violators. iVhilc this approach may increase the probability of signifi- 
cant results, it suffers from a lack of generality to other populations. 

In tlefcnse of the e'^Torts to date, accident research is a very com- 
Icx and difficult area of investigation. Most studies have been concur- 
vont rather than prodictii^e, since: 

• Generally, ^tudy subjects can be easily located and tested 
within, for example, an operational licensing agency setting, 
rather than resortinj; to random population selection; 

• Concurrent prediction can be accomplished without waiting for 
long time periodsj and,. 

• Retrospective stiidies, especially when contrasted groups (e.g., 
accident repeater?; vs. accident-free drivers) are used for com- 
parison, tend to circumvent the "rare-event** problem. However, 
since deviant individuals are highly over-represented in the 
sample for comparison, the relationships are also inflated and 
non-gen eraliiabl*^ . 

Although these retrospective studies are useful for exploratory 
purposes, the general paucity of predictive studies limit conclusions 
as to operational utility of assessment techniques, since in predictive 
jipplications , the magnitudes of relationships generally shrink to much 
lower levels. 

The second problem that arises from the use of total accident involve- 
ment as the primary criterion for accident prediction has been the fact 
that the indiscriminate grouping of different t)/pes of accidents (or 
convictions) diminishes the utility of assessment techniques for particu* 
lar driver problems. Fev/ studies in the review attempted to differentiate 
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between the many types of accidents or violations. Relationships between 
specific assessment techniques and specific drivers niay be especially 
relevant, since different types of individuals may be involved in differ- 
ent types of accidents. However, further fractionating accidents into 
error categories does reduce criterion stability by increasing the rarity 
of the criterion event* 

Researchers have usually recognized the need for a stable measure 
of driving behavior which describes the entire driving task* Intermediate 
criterion measures, such as observation of the driver in test situations, 
have been offered as one alternative, but predictive validity has not 
been demonstrated. Additionally, the alternatives usually present a 
host of other problems Csuch as the effect of the artificiality of the 
test situation), which in turn reduce validity* None of these inter- 
mediate criteria presently show useful relationships with numbers of 
accidents, injuries and fatalities, or dollar damage. Finally, costs 
and operational infeasibility also limit most alternative criterion 
measures. 

Recent efforts, such as the multidisciplinary accident investigations, 
should improve our knowledge of accident causal factors and identify vari- 
ations among driver sub-populations. However, the limitations of making 
causal inferences from after-the-fact data should be considered. 

Test reliability is an issue rarely addressed in current studies* 
Although reliabilities are often reported elsewhere for standardized 
tests, questions invariably arise concerning the appropriateness of 
tests for various sub-populations. The ext^t to which background 
characteristics interact with test reliability raises additional ques- 
tions about the relevance of tests and devices for specialized sub- 
populations. There is a definite need to conduct more extensive reli- 
ability studies. This is especially important in operational settings, 
where respondents can be expected to "fake" their responses, rather than 
admit to a problem* For example, Schuster et al* (1962) demonstrated that 
'^surface" safety attitudes can be faked in a socially-desirable direction* 

Retrospective designs were overwhelmingly represented in the studies 
reviewed. The influence of prior driving experience on responses direct* 
ly dealing with driving items would also be expected to affect both 
reliability and validity of a measurement device* 

Despite these problems, the lack of a stable criterion measure of 
driving behavior, rather than the psychometric properties of the tests 
themselves, seems to be the primary reason for the generally low util- 
ity* The low frequency of accidents, ccMnbined with multiple causal 
factors, environmental and vehicular factors, and other characteristics 
of the driver not related to per son -centered variables (e.g., transient 
factors, hazards, etc), all contribute to the low utility of diagnostic 
assessment techniques. 
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The lack of adequate conceptual development of assessment techni- 
ques often leaves unanswered the question of how test items or measures 
relate to each other or to driving behavior* The inter-relationships 
among areas of observation C^'g'* performance* biographical* psycho- 
logical) have not been adequately examined to trace the interactions 
of person-centered characteristics and driving errors. 

For the most part* research has not comprehensively applied assess- 
ment techniques* employing only a few assessment areas at a time* such 
as personality* or prior driving record* as predictors. This approach 
has unfortunately resulted in much confusion as to the relative useful- 
ness and importance of assessment techniques » 

Additionally* the majority of studies reviewed employed significance 
tests on numerous single variables within a study* Such an approach (in 
addition to being inefficient^ does not account for inter-relationships 
or interactions among predictor variables* Multivariate approaches 
(factor analysis* cluster analysis* regression* etc) are much more 
powerful and appropriate techniques,^ Another criticism of the research 
reviewed is the lack of intercorrelation data on tests and variables — 
either not reported or not computed-~especially in studies reporting 
only univariate comparisons of several variable5. 

Most of the studies reviewed did not report cross-validation results 
'i:his failure liafs been a major reason (tn addition to small samples) for 
conflicting findings. The use of a large number of tests (sometimes 
larger than samples used) increases the probability of achieving signi- 
ficant findings purely by chance. 

Many of the methodological issues discussed here are summarized in 
Table 1-3. 



These techniques are relatively '^robust*'* and using large sajaples* 
violations of assumptions (e.g** non-normal distributions) are miti- 
gated. At any rate* prodictive estimates tend to be conservative* 



TABLF 1-3, SUMMARY OF RESEARCH/METHODOLOGICAL PROBLEMS 



ERLC 



APPROACH 



RESEARCH DESIGN: 

• Small samples 

• Retrospective desifiTi/ 
Contrasted groups 

• Large number of tests 
Small number of suhjerts 

• No cros;s-val idat ion 

• No i)rovis;ion for reliabil- 

itv 



DATA ANAIASIS: 

• A scries univarLdtc 
^statistical analyses 



tt Tests of ^i^mificcirico 

(function of sample size) 



CRITRRIA: 

• Total ac c i dent k/ violations 

• Accidents 



RESULT 



Unreliable results; low 
statistical power 

Possibility for criterion 
contamination , over^inf lated 
results^ not generalizable 

Significant results occuring 
by chance 

Results may be inflated or 
due to chance 

Lack of kn3wlcdge concerning 
jircciFiion of instrument 



• Does \.' tiike into account 
interactions or colinearity of 
variables; inefficient , simi - 

lar concepts treated differ- 
ently 

• Fail to jHUTir out magnitude of 
difference^ or meas;ure or 
a.s^ociation 



• Exposure data lacking 



THEORETICAL CONCEPTUAL: 

• Lack clear definition of 
personality traits/risk- 
taking^ etc. 

• Univariate concepts 



Do not differentiate between 
types of behaviors 

Multi-causal portion attributable 
to human factors not delineated; 
rare, unstable events — need 
reliable measures of driving 
behavior 

Failure to test hypothesis of 
"exposure proneness" either as 
a criterion variable or as a 
moderator variable 



Measures at different levels of 
meaning 

Disregard patterns^ constellations 
of patt^i^s or types of problems; do 
not consider interaction of differ- 
ent levels of measurement 
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RECOMMENDATIONS FROM VOLUME I (Chapter 4) 



SHORT-TERM EVALUATION REQUIREMENTS ^ 

Based on the findings of this review, a prototype jnodel assessment 
system using currently available techniques was developed* (This model 
is described In Volume II, 'Assessment Techniques for Operational Users***) 
The model was developed in response to the question, "What can operation- 
al assessors do now to identify driver problems?'' It includes those 
variables (and techniques) at each level of observation within all con- 
ceptual areas which appear most promising. Short-term evaluation will 
require application of the assessment approach in an operational setting 
to verify the utility of the assessment techniques and to refine the 
scoring procedures* Both reliability and validity (concurrent and pre- 
dictive) evaluations of the assessment technique will be required. 
Sequentially, the evaluation would first address both internal and tem- 
poral consistency of the assessment variables, as well as concurrent 
validity* An empirical scoring system would then emerge from these 
analyses to permit more accurate diagnosis of driver problems. 

Validation must then address the predictive validity of diagnostic 
assessment* Detailed follow-up information on subsequent driver errors 
(not solely total accidents) are required to validate initial problem 
area diagnoses. In a4dition to the collection of detailed driver error 
data, accurate severity and cost information would help to identify 
cost-effective applications. Because of the requirement for detailed 
follow-up data,' very large samples and lengthy follow-up periods would 
be required to obtain stable criterion estimates* (Specific plans for 
the conduct of these evaluations are presented in Volume II*) 

DIRECTIONS FOR FUTURE RESEARCH 

There a?» iepvej^l directions which must be taken in future "long- 
term" asaefSSMftt f?:^*^axcht There is a definite need to conduct a lai^ge- ^ 
scale effort to efcatlUste .the utility of variables and/or conceptual * 
areas in predicting both accident liability and specific driver prob- 
lems over an extended time period, it is recommended that researchers 
concentrate their efforts on long-term validation of selected assess- 
ment techniques* The consistent application of fewer instruments using 
adequate research methodologies may help to clarify many of the unresolved 
issues. A more compreKensive data collection effort is also recoimnended 



Both "short-'^ and "long-term," as eit^loyed here, do not necessarily 
reflect a time dimension. The primary distinction is the level of 
effort and the nature of the questions to be answered* 
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to avoid much of the confusion resulting from past "piecemeal^' approach- 
es to the problem. The most feasible approach for driver assessment is 
to select promising techniques and validate them in an operational set- 
ting. Once valid techniques have been established and evaluated through 
a comprehensive research program, more complex applications can then be 
developed . 

Evaluations should provide answers regarding the utility of assess- 
ment techniques for particular accident liability classes (differential 
assessment), effective ^'life span*' of predictor- variables , and the cost- 
effectiveness of assessment. The need for differential assessment is 
related to the previously-mentioned concept of change. It would be ex- 
pected that for accident liability classes composed of young people, 
there would be a need for frequent assessment of status because of rapid 
life style changes. The operational implication is that license renewal 
or intervention based on driving problems for these groups. might occur 
at shorter intervals than for middle-aged groups. In addition, for the 
population over 65 years old, some states have proposed shorter renewal 
periods. The above factors Iiave important implications for the research 
design employed. After selection and refinement of all variables from 
-hort-f.c" evaluation, the long-range efforts can proceed. 
*. 

We will tentatively suggest that these efforts include mandatory 
H^?vssment of a very large population (perhaps new license applicants and 
re-licensees), a long-term longitudinal follow-up, and an evaluation on 
a wide range of 'pr^edictive criteria (possible including on-site, in-depth 
accident investigations) . 

Tnc possibility exists that variables may tie useful predictors for 
different time periods. Long-term research designs should allow for 
evaluation of the possibility that variables initially collected will 
have a different effect over time. For example, an attitude or personal- 
ity measure may be less useful for long-term prediction than more stable 
characteristics, such as perceptual style or chronic Illness, Long-term 
assessment evaluations should be designed to examine the '^effective life- 
span^' i^?. all predictor variables. 

Of particular importance to the administrator would be the prediction 
of some sort of severity scale. Data for creating such a scale can be 
found in accident records in most states. Prediction of a severity scale 
would give the administrator a rough idea of the amount of damage or 
"societal cost" which will be produced by different accident liability 
classes, rather than simply the probability of their having an accident. 
This will allow better estimates of countexmeasure cost-effectiveness. 

The ultimate value in assessment, of course, lies in the referral 
of the driver to the program best suited to modify his particular prob- 
lem, or alternatively, in the imposition of administrative sanctions 
which limit his risk exposure. Therefore, diagnostic assessment of 
driver problems must become an integral part of the treatment process, 
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Long-term evaluation should be concerned with the evaluations of assess- 
ment methods and treatment programs (neither of which can currently be 
considered adequately refined). Subsequent efforts could then include 
the evaluation of combined assessment and treatment > commonly 
referred to as "tailored treatment programs." 

The lack of continuity in research applications was a primary 
reason for the relatively few refined instruments found in the litera- 
ture. Although basic research should parallel an evaluation of an 
operational assessment approach, very rigid criteria should be imposed 
on operational evaluations to ensure cantintuty. 

Assessment must be optimiied through an iterative process, i,e*, 
the technique development-refinement cycle. Optimization is a process 
of tracing the interactions of techniques (concepts) with driving prob- 
lems, and determining their relevance to particular accident liability 
groups. Improvement in criterion description (e.g. , causal factors^ 
accident types) for research and operational programs should result in 
improved prediction of driver problems. Technique development can then 
move toward more refined procedures for evaluating performance in a 
testing environment. 
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Chapter 2 

ACCIDENT LIABILITY CLASSES 



The review of diagnostic assessment research literature has revealed 
numerous variables i&nd techniques for collecting these variables) which 
may be useful for predicting future accident liability. For diagnostic 
purposes, the primary concern is to identify types of drivers with dif- 
ferential accidentTisk, as well as differential types of errors. The 
identification process will then, hopefully, lead to suggested accident 
liability classes, or '^target groups," as well as suggested counter- 
measures for reducing traffic deaths and injuries- For many years, inves- 
tigators have attempted to define these target groups, since countermea- 
sures might be more appropriately applied when they are tailored to the " 
specific problems of drivers. 

This chapter will describe some of ■ the empirical efforts to define 
target groups or accident liability classes. We will refer to groups of 
drivers as accident liability classes rather than "target groups," since 
the term represents a continuum of ''good" to 'T)ad^' drivers rather than 
the narrower definition of "high-risk drivers" often implied by the term 
"target groups." ^ 

^ . At present, multivariate statistical approaches to' data analysis 
appear to be most useful for defining accident liability classes- In 
particular, cluster analytic approaches are useful for determining how 
people group together on several dimensions ^ The resultant clusters 
represent ''types" of people with several characteristics in common. When 
these dimensions include driver behavior errors such as accident types, 
culpability, severity, etc., useful descriptions emerge for defining 
accident liability classes. 

To date, only a few research studies have included such approaches 
to statistical analysis. These studies and their relationship to acci- 
dent liability classes are discussed in the next section. 
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THE CLUSTER ANALYSIS APPROACH 



Cluster analysis is a technique to empirically describe populations 
of homogeneous groups. The resultant clusters Ci*e*, groups of people) 
contain scores C^neans or percentiles) for the cluster on each variable* 
A cluster may have either average or extreme scores on a particular vari- 
able. Thus, any given cluster may reflect a broad age grouping, may 
represent both sexes, or may not be descriptive of high accident risk 
(assuming, of course, that these variables are used in the analysis). In 
addition, each variable score must be viewed in relation to those of the 
whole sample* If the entire sample has an extreme score on one variable, 
then a high score for the cluster on that variable means little. 

Similar to regression analysis, the outcome of cluster analysis 
depends on the number and types of variables included. Inferences are 
also confined to variations found within the study sample, so results 
cannot be generalized to the total driving population with a high degree 
of confidence. For. comparative purposes, however, it is possible to 
present the profile results in a partially standardized form. Therefore, 
for those studies reviewed, the means for each variable or dimension 
(standardized) were rank ordered across cluster groups < The ranks were 
then used to describe the sub -population, e<g., ''low," "medium," or 
*'high" on a variable. The ranks for describing a dimension were evenly 
divided C^.g-, 1* 2, 3 = low; 4, 5, 6 = average; and 7, 8, 9 = high) 
depending on the number of profiles generated in a particular study. 

Four studies were foimd which employed useful samples, extensive 
data collection, and appropriate statistical techniques to ..isolate acci- 
dent liability classes. Harano et al, (1^73) studied a san^le of accident- 
free and accident-repeating drivers. After preliminary analysis, several 
dimensions were used to generate driver profiles. Included in these 
dimensions were such variables as socio-economic status, age, parental 
relationships, personal adjustment, perceptual -motor skill tests, and 
driving exposure. Eight empirical clusters emerged from this analysis. 

The Institute for Research in Public Safety (IRPS, 1975) studied 
the relationships between accident-causal factors (from multidisciplinary 
accident investigations) and driver characteristics. A sub-population 
of accident-involved drivers was administered a battery of tests. Infor- 
mation on biographical background, driver knowledge and psycho-social 
factors resulted in? (1) recognition errors; (?) decision errors related 
to environmental conditions; (3) decision errors (g^rieral); and (4) 
human conditions and states C^-lcohol, drugs). Accident causal and per- 
sonal data were then merged and cluster analysis performed. 

A third study, Didenko et al. (1^72), described the characteristics 
of drivers involved in fatal accidents using a factor analysis approach. 
The procedure is similar to (although usually precedes) cluster analysis, 
since descriptive characteristics of drivers are generated by each factor. 
Driver record variables and socio-economic status were employed in this 
analysis , 
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The final study reviewed generated profiles of negligent drivers 
who had been contacted by the California Department of Motor Vehicles 
(Finkelst ein and McGuire, 1971) . Since this g^oup, as a whole, repre- 
sents a deviant population (approximately 1% of the total driver popu- 
lation), the results should be interpreted in that perspective. That 
is, several factors, such as a lower socio-economic status, young 
drivers, and general, social behaviors are characteristics of this popu- 
lation as a whole. Thus, descriptions such as *'high socio-economic 
status*' for this group may represent "average" when compared with ran- 
dom populations. 

The following section describes some of the similar driver profile 
which emerged from these four studies. The variable dimensions have 
been collapsed and similar variables grouped for comparative purposes. 
Only those profiles are included that appear to have common characteris 
tics across the studies reviewed. 



YOUMG/HIGH-RISK/MOSTLY MALE DRIVERS 

Four similar profiles of young risk-taking drivers were generated 
from the four studies. These are shown in Table 2-1 < Harano et al, 
(1973) presented one profile comprised of young drivers with high 
conviction and accident rates. This group frequently reported driv- 
ing to "cool down after an argument*' and other emotions related to 
driving, which comprised the dimension "Emotional Driving.'* The group 
also tended to be low on socioeconomic status, average on mileage, 
and average on parental relationship, ascendency, and perceptual -motox 
skills* 

Among negligent drivers* Finkelstein and ^^cCulre (1971) presented 
a similar group* The group was yoxmg, high on convictions, but average 
on accidents. In contrast to the Harano et al * findings they drove 
fewer miles, and were higher on social class, ascendency and de^cterity. 
However, the groups ^re probably not markedly different on these dimen- 
sions, since the negligent drivers are generally more deviant than 
part of the sample studied by Harano et al. Chalf of this 
sample were accident-free drivers). Reported alcohol use was moderate. 

The Institute for Research in Public Safety (1975) study, resulted 
in a young driver group, involved in accident errors such as poor 
decision-making (with environment factors). Overall the group was 
average on social class, social and personal adjustment, knowledge 
and useage of alcohol. Relative to other groups* however, they did 
have a worse prior driving record. 

In describing sub-populations involved in fatal accidents, Didenko 
et al. fomd a factor which described young drivers as having 

a high nxjmber of prior speeding violations, some alcohol use (BAG), 
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TABLE 2-1. YOUNG/RISK-TAKINR/HOSTLY HALE DRIVER PROFILES 



O 





STUDY 


VAftlABLE DIMENSION 


Harano et a1 * (1973) 


Finkelstein and 
McCiuire (1971) 


InstUut^ for Research 
in Public Safety (1975) 


Didenko et ah (1972) 


AGE 




Youn^; 


Young C^if^'^tly Male) 


Young C^^ingle Males) 


S^MO-eCOMIIC/SOCIAL CLASS 


hovt socio- 


Average 
Soctal Class 


Average 
Socinl Class 


Low Occupation 


A.OL^bE'iC? (social; 




Ifigh Aj;cendency 






PESPO^JSIBILfTY 




Average 
Responubility 


Average 
Social Adiustinent 


No Driver License 


rER50riAL ADJUSTMEfJT/TEST 
REACT I OrV STRESS 


Frequent Kmoti ons ivnd 
Urj Vint;; Avor:ige tost 
Rc'ijjtinjis 


Average Test Renction/ 
Average Stress 


Averajje 
Personal Adjusitinent 




PARENTAL REmTTONSHlP 


Average Parental 
Relationship/ Discipline 


- 


- 


- 


PERCEPTUAL/MOTOR SKILL 


Average Perceptual/ 

^^oto^ skiiis 


High Dexterity 




- 


KtmizuaE 






Average Kno^fledge 




ALCOKOL/DRUG USE 




Moderate Alcohol 


Average Alcohol/Drugs 


Some Alcohol (Patals) 


PRIOR RECORD/CONVICTIOHS 


High Convictions 


High Convictions 


High Prior Record 


High Number Speeding 


ACCIDENTS AND TYPE 


High Accidents 


Average Accidents 


Decision and 
Environitient 


Fatal Accident 


EXPOSURE 


Average Mileage 


Low Mileage 




We ekend/E venin g 



and lower occupations. They tended not to have a driving license- The 
fatal accident generally occurred on a weekend or during the evening* 

Admttedly the study sanqples differ in the four projects as 
do some of the variables* However* by fitting together the "pieces" 
from each of these studies* a liability class of young drivers emerges. 
We will borrow fromWd^lto et al.^v^^o aptly described this class: 

"The pattern of the young, single joyrider, driving too 
fast and recklessly, usually on the weekend, is well 
known, but the presence of the factor in the non-drinking 
grot5> indicates that alcohol is not always part of the 
pattern.'' 

The description becomes more coniplete with ^'frequent emotional 
driving" and average -to -high perceptual motor skills* 



HIGH EXPOSURE MIDDLE-AGED DRIVERS 

Three studies describe similar characteristics for middle-aged 
drivers. Harano et al , (1973) report one profile composed of middle- 
aged drivers who are average on all dimensions except for high mileage* 
Finkelstein and McGuire (1971), in examining negligent drivers, found 
a middle-aged group having higher socio-economic status, moderate al- 
cohol use and also high mileage. Their lower accident and conviction 
rates ate lower relative to other negligent drivers, but higher than 
the general driving population. In an absolirte sense, the group is 
higher than indicated in Table 2-2. The Institute for Research in 
Public Safety C 19 75] , through their investigations of accidents, foxmd 
ii relatively large proportion of drivers described as not directly 
causing the accident or not-at-fault* The majority of these drivers 
were udddle-aged and mostly males. The groups tended to be high on 
socio-economic status, but lower on social and personal adjustment 
relative to other profiles in the study. Reported alcohol use was 
moderate* Similar to the Harano et al . study, the group had an average 
prior record- 

In siimmary, the common elements of these profiles appear to be 
middle aged, high exposure and average-to-high on socio-economic status* 
The Institute for Research in Public Safety Profile (1975;) tended to 
be less socially and personally adjusted. One might speculate that 
the Harano et al. (1973] profile contained some professional drivers be- 
cause of the high reported mileage. Further analyses of the data could 
provide more details on drivers* occt5)ations* 




TABLE 2-2. HIGH EXPOSURE/MIDDLE-AGED MALE DRIVER PROFILES 



CO 





STUDY 


VARIABLE DIMENSION 


Harano et al . (1973) 


Finkel stein and 
McGuire (1971) 


Institute for Research 
in Public Safety (1975) 


AGE 


Middle-Aged 


Mi ddle-Aged 


Middle-Aged Males/ 
Some Females 


SOCIO-ECONOMIC/SOCIAL CLASS 


Average 
Socio-Economic Status 


Hi eh Social Class 


High 

Socio-Economic Status 


ASCENDENCY (SOCIAL) 


Average Ascendency 


Average Ascendency 




RESPONSIBILITY 




Average Responsibility 


Low Social Adjustment 


PERSUNAL ADJU5mEMT/TE5T 
REACT ION/ STRESS 


Positive Test Attitude 


Negative Reaction to 
Test/Average Stress 


Low Personal Adjustment 


PARENTAL RELATIONSHIP 


Average Relationship 
Parents 3trict 






PERCEPTUAL-MOTOR SKILL 


Average Skills 


Low Dexterity 




KNOWLEDGE 






Average Knowledge 


ALCOHOL/DRUG USE 




Moderate use of Alcohol 


Moderate Use of Alcohol 


PRIOR RECORD/CONVICTIONS 


Average Convictions 


Low Convictions 


Average Prior Record 


ACCIDENTS AND TYPE 


Average Accidents 


Low Accidents 


Not at Fault Accidents 


EXPOSURE 


High Mileage 


High Mileage 





ERIC 



ALCOHOL/MIDDLE*AGED MALE DRIVERS 



The profiles presented in Table 2-3 have certain characteristics 
in common and tend to deinonstrate the elements of high stress, alcohol 
use, and other life style situations as associated with higher acci- 
dent rates and fatal accidents involving alcohol. 

The Harano etal. (1973] profile appears to typify the ''average 
driver/' while th$ Finkelstein and McGuire (1971] represents a pro- 
file of lower socio-economic status, high stress, relatively high 
accident rates, and moderate alcohol use. Few characteristics are 
provided in the Didenko et al. (1972) study, but drivers tend to have 
lower socio-economic status and more prior convictions, including 
DWI arrests. 

In summary^ lower socio-economic status, lower responsibility, 
high stress, and moderate-to-high alcohol usage increases accident 
liability. Middle-aged drivers with lower exposure were also repre- 
sented in two of the profiles. 



HIGH ALCOHOL/HIGH SOCIO-ECONOMIC STATUS/ 
HIGH EXPOSURE DRIVER 

A rather unique set of profiles emerged '•^rom two studies, 
Finkelstein and McGuire (1971) and the Institute for Research in Public 
Safety (IRPS) (1975). The distinctive characteristics of these profiles 
are high socio-economic status, reported high alcohol consumption and 
high exposure, as can be seen in Table 2-4. 

The first profile from Finkelstein and McGuire was described as 
a ^'unique'' profile since there was not a clear pattern of characteris- 
tics relative to other profiles from the study. However, some variables 
tended to set this group apart from others. Interestingly, on age, 
both ypimg and older drivers are represented. Their second profile 
is similar to the first on several variables. The second group tends 
to have more accidents but fewer convictions. This finding, however, 
may in part be a result of the sample studies since negligent operators 
are defined by a point count criteria. Thus, those driving with 
fewer accidents will tend to have more violations and vice versa (con- 
current relationships). The Institute for Research in Public Safety 
(1975) profile is very similar to Finkelstein and McGuire 's second 
profile. It includes young males with high socio-economic status, 
high social and personal adjustment, and reported alcohol use* Their 
accidents involved alcohol or other human conditions (e.g., fatigue). 
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TABLE 2-3. HIGH ALCOHOL/MIDDLE-AGED KALE DRIVER PROFILES 



■- 

VARIABLE DIMENSION 


STUDY 


Harano et al . (1973) 


Finkelstein and 
McGuire (1971) . 


Didenko et al . (1972) 


AGE 


Middle-Aged 


Middle-Aged 


Middle-Aged 


SOCIO-ECONOMIC/SOCIAL CLASS 


High 

Socio-Economic Status 


Low 

Social Class 


Low 

Socio-Economic Status 


ASCENDENCY (SOCIAL) 


High Ascendency 


Average Ascendency 




RESPONSIBILITY 


- 


Low Responsibility 




PERSONAL ADJUSTMENT/TEST 
REACTION/STRESS 


Average Test Reaction 


Average Test Reaction/ 
High Stress 


- 


PARENTAL RELATIONSHIP 


Negative Relationship 
Parents Strict 


_ 


- 


PERCEPTUAL-MOTOR SKILLS 


High Skills 


Average Dexterity 


_ 


KNOWLEDGE 




Low Knowledge (from 
Socio-Economic Cluster) 




ALCOHOL/DRUG USE 




Moderate Alcohol Use 


High BAC crime of Fatal) 


PRIOR RECORD/ CONVICTIONS 


Average 


Low 


Some DWI Arrests 


ACCIDENTS AND TYPE 


Average 
Number o£ Accidents 


High Number o£ Accidents 


Above Average Accidents 
and Fatals 


EXPOSURE 


Low Mileage 


Low Mileage 






TABLE 2-4. HIGH ALCOHOL/HIGH SOCIO- ECONOMIC STATUS/HIGH EXPOSURE DRIVER PROFILES 



VARIABLE DIMENSION 


STUDY 


Finkel stein and McGuire 
(1971)a (Group 1) 


Finkelstein and McGuire 
(1971) (Group 2) 


Institute for Research 
in Public Safety (1975) 


AGE 


Mostly Young (Some 
. Older) Males 


YounS Males 


Young Males 


SOCIO-ECONOMIC/SOCIAL CLASS 


High Social Class 


High Social Class 


High Socio "Economic 


ASCENDENCY (SOCIAL) 




High Ascendency 


Hiffh So<:ial Adjustment 


RESPONSIBILITY 


High Responsibility 


High Respons ibil ity 


High Social Adjustment 


PERSONAL ADJUSTMENT/TEST 

or ATT TflU / CTDT C C 


Positive Test Reaction 


Positive Test 
Re act on /Low Stress 


High^^ 
Personal Adjustment 




- 






PERCEPTUAL-MOTOR SKILL 


- 


High Dexterity 


- 


KNOWLEDGE 






Average Knowledge 


ALCOHOL/DRUG USE 


High Alcohol 
Use Reported 


High Alcohol 
Use Reported 


High Alcohol/ 
Drug Use 


PRIOR RECORD/CONVICTIONS 


High Convictions 


Average Convictions 


Average Prior Record 


ACCIDENTS AND TYPE 


Average Accidents 


High Accidents 


AccT^dents 
Involving Alcohol 


EXPOSURE 


High Exposure 


High Exposure 





^ Unique Cluster 



ERIC 



LOW PERCEPTUAL'MOTOR SKILLS/OLDER MALE DRIVERS 



Three profiles describe older drivers with lower perceptual -motor 
skills (as shown in Table 2-5)* Harano etal, (1973) and Finkelstein 
and McGuire (1971) used reaction time and coordination devices to assess 
perceptual-motor skill levels* Skill level is implied in the IRPS 
(1975) study hy accidents involving decision errors, 

Harano et al. (1973) report that older drivers tended to have lower 
socio-economic status and lower mileage relative to other profiles. 
The group was average on most other dimensions but did have a rela- 
tively high number of accident repeaters. 

Older males in the Finkelstein and McGuife (1971) study were also 
lower on a dexterity test but average on most other dimensions. The 
exceptions were a relatively high self-reported alcohol use and high 
stress. 

The profile from the IRPS (1975) study tended to represent drivers 
from lower socio-economic levels and having worse prior driving 
records* Reported alcohol use was low. They were average on most 
other diuiensions, * 

RECOGNITION ERRORS/MOSTLY FEMALE DRIVERS 

; Jtost of the studies reviewed were not able to generate profiles . 
of female drivers* since the number of females In their siairg)les was 
iisually too small to obtain reliable estimates* IRPS (1975) presents 
the only profile that appears useful for describing a sub*-population 
of females. This profile (see Table 2-6) indicated fairly average 
characteristics of the drivers on most dimensions* The drivers tend 
to be middle-aged and mostly females* The distinguishing charac- 
teristic is the relatively high ntimber of recognition errors judged . . 
to be related to the accident. Some of the recognition factors iji- ' 
elude failing to observe* inattention* distractions* and improper look- 
out. This is consistent with the findings of several other studies ^ 
(e-g. T Harrington and McBride* 1970) that female drivers more £re* 
quently commit recognition-related errors which generally result in^ 
less severe accidents, - 




TABLE 2-5. LOW PERCEPTUAL -MOTOR SKILLS/OLDER KALE DRIVER PROFILES 



VARIABLE DIMENSION 


STUDY 


Harano et a1 , (1973) 


Finkelstein and 
McGuire (1971) 


Institute for Research 
in' Public Safety (1975) 


AGE 


Older Males 


Older Males 


Older J^ales 


SOCIO-ECONOMIC/SOCIAL CLASS 


Low Socio- 
Economic Status 


Average Social Class 


Low Socio- 
Economic Status 


ASCENDENCY (SOCIAL) 


Average Ascendency 


Average Ascendency 


[Average Social Adlustn^ent 


RESPONSIBILITY 




Average Responsibility 


jAverage Social Adiustment 


PERSONAL ADJUSTMENT/TEST 
REACTION/STRESS 


Average Test Reaction 


Positive Test 
Reaction/High Stress 


Average 
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TABLE 2-6. RECOGNITION ERRORS/ 
MOSUY FEMALE DRIVER 
PROFILES 



Variable Dimension 


Institute for Research 

in Piih1iV ^ftfafx/ ?1Q7'i^ 


AGE 


Middle-Aged 


SOCIO-ECONOMIC/SOCIAL CLASS 


Average bocio- I 
Economic Status 


ASCENDENCY (SOCIAL) 


- 


RESPONSIBILITY 


Average Social Adjustment 


REACTION/STRESS 


Average 
Personal Adjustment 


PARENTAL RELATIONSHIP 








1 KNOWLEDGE 




ALCOHOL/DRUG USE 


T' 

\ Average Alcohol/ 
1 Drug Use 


j PRIOR RECORD/ CONVICTIONS 


Low Prior Record 


ACCIDEMTr AND TYPE 


Accidents Involving 
Recognition Errors 


EXPOSURE 





48 



SUMMARY 



A review of findings of four research studies which employed clus- 
ter (oT factor) analysis to provide profiles of driver "target groups'' 
has revealed six apparently distinct classes of drivers. These groups 
can be summarized as follows: 



Group 1, Young/High-Kisk/Mostly Male Drivers 

''Risk-taking'' behaviors by males* and associated poor driving 
attitudes > occur among all but the oldest males. Generally* they are 
most frequent among the yoimgest male drivers* declining with age 
thereafter. Frequent driving patterns include a high number of con- 
victions* mostly speeding. Drivers frequently state that they use 
the car to express omotions* e.g. > ''driving to blow off steam." Gen- 
era) l-y perceptual -irtotor skills are above average* 

GToup 2. High Exposure/Middle-Aged Drivers 

This group> average on most characteristics* has high driving ex- 
posure. The group may contain a high proportion of commercial drivers 
and higher socio-economic status drivers such as sales representatives. 
Lower social and personal adjustment may tend to increase liability* 
but they are often judged to be not-at-fault in the accidents in which 
they are involved. 

Group 3. Alcohol/Middle-Aged Male Drivers 

Middle-aged males low on exposure tend to have average accident 
rates if they are average to above average on social status and per- 
sonal adjustment- Increased liability occurs with lower social 
status and personal adjustment. Moderate to high alcohol consumption 
increases both accident and fatal accident rate for this group. 

Group 4. High Alcohol/High Socio-Economic Status/High 
Exposure Driver 

This group tends to have most of the characteristics which have 
been found to be associated with lower accident liability ( &t least 
on a univariate basis). However* certain outstanding features tend 
to increase accident liability. Although these drivers appear to be 
above average on social status and personal adjustment > the combina- 
tion of high alcohol consumption and exposure define the drivers* 
problem* The group tends to contain highly-mobile male drivers > 
mostly young, although older drivers are also represented. 
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Group 5. Low Perceptual -Motor Skills/Older Male Drivers 

This group is defined by older males, generally from lower to 
average socio-economic groups. They are average on social and per- 
sonal adjustment. Their primary deficiency tends to be low perceptual- 
motor skills ability, as indicated by perceptual -motor tests and 
decision errors associated with accidents* Alcohol may be a factor 
in increasing liability. Poor visual ability may also be a factor. 

Group 6* Recognition Errors/Ntostly Female Drivers 



This group contains mostly middle-aged females involved in acci- 
dents with recognition errors — failure to observe, inattention, and 
improper lookout. Since the profile analysis did not contain more 
specific measures, it cannot be determined if these errors were 
associated with visual problems, perceptual abilities, or other driving 
skill deficiencies. 
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AN ALTERNATIVE APPROACH 



For both research and adodnistrative puiposes, accident liability 
classes have been defined from a nxjmber of vantage points* Most pre- 
vious 'Classification systems have eniployed driver descriptions similar 
to those discussed above* These have included such descriptions as 
"younger drivers,'* ''alcohol problem drivers,** "older drivers," ''multi- 
ple violators,'* "inexperienced drivers,'* "young drinking drivers," etc* 

It is inqjortant to note the types of variables iipon which these 
categori:;ations are based- For exaii^le, "younger dxivers" is defined 
only by a single biographical variable* "Multiple violators^' is 
defined by a performance criterion* *'Young drinking drivers" is 
defined by both performance and biographical variables* Any of these 
methods can be an appropriate description of an accident liability 
classj or '^target group*" From an operational assessment viewpoint, 
however, accident liability classes are most useful to initially sub- 
divide the driving population- This allows a preliminary estimate 
of the driver's risk potential, which can then be refined by further 
assessment; The biographical variables mentioned above are useful 
for this purpose, since they represent distinct classes of people* 
Groiips based on performance variables (which repres^t problems, not 
people) are operationally less useful since a driver could easily be- 
long to more than one such group. ^ As a result, our proposed accident 
liability classes are based entirely upon biogr^hical variables. 
Within these groups, different types of problems axe addressed* 



CHARACTERISTICS OF THE DATA 

While current research does offer a staarting point in the driver 
problem identification process, there axe several dimensions and issues 
which, due to methodological research limitations, cannot currently 
be addressed. The major difficulties which limit the development of 
an *'ideal" accident liability class system for presentation here are: 
the lack of detail on causal factors; the general lack of exposure 
data; and the use of primarily imivariate methods of data analysis. 
The problems of causal factors and exposure control can be partially 
resolved, but data are currently so sparse that conclusive statements 
must be infrequent* The third problem, inadequate methods of data 



A set of liability classes which include performance 
measures as group definers, such as the results of the profile analyses, 
would also be useful for examining the magnitude and distribution of 
the various driving problems, although less useful for individual 
diagnosis - 
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analysis, is the most serious obstacle for identification of pat- 
terns of driver characteristics which can define "tgLrget groups." 
For this purpos^j, research must (1) examine all relevant predictor 
variables simultaneously; (2) determine degree of overlap among these 
variables; (3) relate these variables to all applicable criteria; 
and (4) examine all potential interactions among these variables. 

Much of the current research consists largely of imivariate 
coinparisons V and does not a-dress any of these issues. Many of the 
remaining studies address only the first two issues — multiple pre- 
diction and overlap among predictors. (These include most correla- 
tional and multiple regression studies.) Relatively few studies 
address the third issue — multiple criteria — which appears especially 
relevant to target group analysis, since many predictors are dif- 
ferentially related to various kinds of driving errors (e-g-* recog- 
nition errors for older drivers, risk-taking errors for young 
males)- Prediction of total accidents will, therefore, not necessar- 
ily be the same as prediction of risk-taking accidents, or recogni- 
tion problem accidents- (However, using specific errors will fur- 
ther fractionate the criterion, aggravating the rare-event problem.) 

Finally, the issue of interactions among predictors is crucial 
to any attempt at delineation of accident liability classes. For 
example, there is a well-known interaction between a driver's marital 
status, and two other biographical predictors: age and sex. For 
most groups of drivers, being married is an indicator of lower future 
accident liability. For the young (xmder 20) males, however, the 
reverse is true. For these drivers, being married indicates greater 
accident potential- 

Interactions such as this preclude the use of additive statisti- 
cal models of accident liability. An additive model is essentially 
any statistical formulization in which the criterion measured is 
assumed to be predicted by ^'adding up^' the effects of various pre- 
dictors. It is conceptually a linear approach to the problem, in 
which predictors are considered serially. Such an approach appears 
in most research using multiple regression methods. 

Aside from a very few studies which employed complex multi- 
variate interactive techniques, such as automatic interaction detec- 
tion, the relatively few studies which even consider the interaction 
issue examine only the primary biographical variables of age, sex, 
and marital status- (Even for these three, analyses have not been 
conducted on all useful criteria.) Thus, there is no currently avail- 



^Al though it is difficult and seldom done, it is possible to in- 
clude interaction effects in regression models. 
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able body of research on the many, and possibly very complex* inter- 
actions which determine accident probabilities among various liability 
classes . 



METHOD OF PRESENTATION 

We will begin by examining the variables which appear useful in 
a preliminary sub-division of the driving population. Due to the 
lack of interaction data, these will be limited to age, sex, and 
marital status. These variables do, however, provide a starting 
point for development of accident liability classes. For example, 
using five age categories, and dividing each by sex, would result 
in ten sub-grouDs. Each group may differ on at least one dimension 
of accident liability. Any of these groups or classes exhibiting a 
higher than average liability could be considered -a ''target group** 
for a count ermed^sure program. Marital status will provide a third 
sub-division of the population, although less useful interaction 
data, particularly by specific criteria, are available- 

It makes little difference conceptually which variables are 
selected first. We could have just as well started with '*personal- 
Ity,'^ but the curi;ent state-of-the-art simply does not lend itself 
to ^'personality'' as an initial dimension, since personality data 
are presently unavailable in operational settings, and research on 
personality has not reached a level of sophistication where special- 
Ized criteria or interactions have been examined* 

The development of accident liability classes, then, is viewed 
as examining the relative importance of the various available mea- 
sures in the estimation o£ future, probabilities of specific driver 
problems; providing empirical support for any divisions which can be 
made within the population based on differential error probabilities,^ 
and finally, to the extent possible, specifying the parameters of the 
driver problems within each group. 

DEVELOPMENT OF ACCIDENT LIABILITY CLASSES 

For practical reasons, we have chosen three variables C^g^* sex> 
and marital status) to make the initial "cut'* or sub-division of 
target populations. The age variable was selected because driving 
performance has been demonstrated to vary markedly by age> reflected 
by differential rates for different types o^^driving errors* Secondly, 



"^Ideally, if data were available, the best approach would be to 
en?>irically generate all divisions rather than arbitrarily selecting 
dimensions ■ 
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a host of other intervening variables appear to change by age (e.g., 
attitudes, life style, and exposure, which has been demonstrated with 
Level III data). Variation over age may also suggest different 
countexmeasure approaches. Age groi^ings also may be more administra- 
tively feasible than other criteria at present,^ Finally, much current 
research addressed sub-populations by age. 

For similar reasons, sex as a second division seems useful- Types 
of driving errors vary widely by sex< Females are over-represented in 
recognition-related errors, while males contribute disproportionate 
niimbers of risk-taking errors, and represent almost all alcohol errors. 
Numerous other predictor variables, such as attitudes, personalitv 
factors, etc, have been shown to vary widely by sex. Much current 
research has also divided analyses by sex. Although males generally 
are over-represented in the magnitude of the traffic safety problem 
(males are involved in some 84% of all types of accidents), exposure- 
controlled studies show that female accident rates may be even greater 
than those of males < 

For most kinds of driving problems, marital status is less signifi- 
cant, although still useful as a predictor. For alcohol-related driving 
problems, however, it is an extremely useful predictor. In addition, it 
is the only other predictor for which useful interaction data are 
available, 

A breakdown of general accidents by age, sex, and marital status 
is presented in Table 2-7 (adapted from California Department of Motor 
Vehicles, 1964-1967), This breakdown results in 24 sub-groups or acci- 
dent liability classes with "times as many*' ratios (percent of total 
accidents divided by percent of total drivers) ranging from a low of 
0,43 (for the oldest married females) to a high of 3,30 (for the 
youngest married males) , demonstrating the usefulness of these three 
biographical variables for initial division of the driving population. 

At this point, the distributions of error types within these sub- 
groups should be examined. The presently available data for this pur- 
pose are not entirely appropriate. As a useful indicator, we have 
selected the general traffic conviction distributions pres'fented by 
Harrington and McBride C1970) , These data are presented in Table 2-8, 
As probable indicators of risk-taking, reco;^nition, and alcohol- 
related errors, we have selected speed, turning, and ''major" violations, 
respectively. 



In fact current programs, as a function of driving performance, often 
indirectly result in age grouping Ce,g,, negligent drivers are generally 
young; ASAP attendees are young to middle-aged). 
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Table 2-8 
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The interactions of driving errors by biographical variables are 
very frequent, but occur primarily for age and sex. There are no appar- 
ent interactions with marital status, except that already noted for the 
youngest males. In addition, marital status data which are available at 
licensing agencies are not usually very recent or accurate. For these 
reasons, marital status is not especially useful to define liability 
classes. It is, of course, still useful as a predictor, and any proposed 
assessment system should account for the one significant interaction. 

By examining error types within the age and sex groups, and com- 
bining groups where no interactions are revealed, these twelve groups 
can be further reduced to seven "target groups." These seven are 
presented in Ti.ble 2-9. They represent the minimum nunftjer of biographic- 
cal groupings uhich appear to differentially vary by specific types 
of driver problems. There is, of course, some within-group variation 
on types of driving errors that occur. One particular error*-type 
usually predominates within a group, but all groups exhibit other prob- 
lems. Since there is, at present, little evidence to document further 
fractionation of these classes, we shall focus primarily upnn the pre- 
dominanvt and most severe error of the group (e.g., recognition errors 
must be. considered less severe than either alcohol or "risk-taking" 
errors, since societal costs are lower for accidents involving this 
type of error) . 

The following paragraphs describe the prominant personal and 
driver error characteristics for each of the seven accident liability 
classes that were defined by age and sex. Although few of these groups 
have been independently examined in current research, the following 
descriptions are based on a synthesis of findings from the state-of- 
the-art which consistently demonstrated a particular traitCs) of high- 
risk drivers. 

Group A: Young (under 20) Males 

Considering only those with a one-year or more driving history, 
the group represents 2.92% of total drivers, but 7.02% of total acci- 
dents (2.41 "times as many'' as expected). Driving errors consist 
primarily of "risk-taking" errors, e*g.*j speed, reckless driving, 
passing, etc., reflected by the group^s generally p©or safety atti- 
tudes, although an unknown proportion of the grou5)'s errors ^ay result 
simply frOm inexperience with driving. "RisTc-taking" yoimg male drivers 
can be identified by greater time elapsed since licensing, often lower 
socio-economic status (income of family, level of education, occupation- 
al goal, etc.), attitude indicators (owns "high-performance" vehicle, 
poor safety attitudes, poor attitudes toward authority, low emotional 
stability, high impatience/impulsiveness, high rating or opinion of 
himself as a driver), as well sis relatively severe or frequent traffic 
infractions • Profiles of individuals with alcohol-related violations 
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Table 2-9 

The Distnbution of High Accident Groups with Differential Error Types 
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Source: Adapted from data presented in: California Department of Motor Vehicles (1964 - 1967). 

a^/ 'Total drivers", in this analysis refers only to drivers with a minimum of 1 year driving history, thus excluding newly licensed drivers. 

Actual distribution of valid licenses showed that drivers under 20 represent 7.16% of valid licenses. 
bj Other percentages may be slightly unaccurate due to rounding error. 

c / 'Times as many" here indicates simply percent of all accidents divided by percent of all drivers. 
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are very similar to those without, suggesting that such a violation 
may be more a function of patterns, of alcohol detection by enforce- 
ment personnel, rather than an indicator of a pattern of alcohol con- 
suBiption which elevates future driving risks Ci-©-* alcohol appears to 
be a secondary, but iitiportant problem for all members of this group, 
regardless of violation history)- Group members drive an average 
Cnot high) number of miles per year, and usually possess an operator's 
or motorcycle class license- This is the only group for which being 
married indicates greater accident risk- 

Croup B: Young fUnder 20) Females 

Considering only those with a one-year or more driving history, 
the group represents 1-92% of total drivers, but 2-05% of total acci- 
dents (1,07 ^'times as many** as expected)- While this over-involvement 
figure (1-07) is not particularly excessive, the group mtist be consider- 
ed poor drivers because their annual mileage is very low, yet they 
remain well-represented in accident statistics- Errors consist of 
recognition problem;: (a consistent pattern among female drivers), 
'^risk-talking** errorr (sdmilar to those for young males), as well as an 
unknown proportion ^of errars attributable simply to inexperience with 
driving Ccommon to all young drivers) - The most serious accident risks 
within this group can he identified by a '^risk-taking" profile similar 
to that of young male drivers Clow socio-economic status, hostility, 
poor attitudes, etc) with the exception that for young females, being 
married indicates lower accident risk. 

Group Males CAge 20-29) ^ 

Thi^^grdup^ represents 12-49% of all drivers, but has 19-58% of 
all accidents (1,S7 "times as many" as expected)- The group appears 
to have many of the "risk-taking" problems of the younger males, indi- 
cated by a similar ^'risk-taking" profile Csocio-economic status > poor 
attitudes, etc,)' In addition, the group incurs ^ significant number 
of alcohol -related problems- Social stress factors, and separation 
or divorce, indicates high alcohol risk- Pre-alcoholic behaviors such 
as heavy social drinking^ excessive holiday drinking, and binge drink- 
ing appear in this group- Being married lowers accident risk- Pro- 
fessional drivers in this group also have high liability, primarily 
due to high mileage'- Since their "per-mile" accident rate is low, 
they are relatively unamenable to countermeasures, except perhaps 
suspensions or driving restrictions. 



Group D: Females (Age 20-29) 

Females in this age group represent 8,84% of all drivers, and have 
5-94% of all accidents (>67 *'times as many** as expected). Errors are 
primarily those of the recognition type. Both alcohol and "risk-taking" 
errors do occur, but much less frequently than for males of the same 
age- Low accident rate is due primarily to low mileage- Marriage 
reduces accident risk- 
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Group E: Males (Age 30-59) 



This group represents 35,22% of all drivers, and has 40,80% of 
all accidents (1,16 "times as many" as expected). This group is 
heavily represented in both alcohol and ^'risk-taking'^ accidents. Since 
these are the most severe accidents, the group is especially useful as 
a "target" population. The "risk-taking" problem drivers can be identi 
fied by the recognizable "risk-taking" profile (hostility, poor attitud 
etc.). The group, which commits a large ma,iority of all alcohol- 
related errors, also demonstrates an alcohol/driving problem profile, 
characterized by low socio-economic status, social stresses, family 
problems, separation or divorce, emd financial problems. Mileage is 
often high. This group also contains its sliare of professional drivers 
whose accident risks may result only from mileage, not driving problems 

Group F: Females (Age 30^59) 

Females, ages 30-59, represent 26,36% of all drivers, and 
14.73% of all accidents (.56 "times as many" as expected). Again, 
this low result reflects primarily lack of exposure control. Members 
of this group drive relatively few miles. The group is quite similar 
to their younger counterparts (Group D) , with the exception of "risk- 
"taking" errors, which tend to increase slightly with age for women 
during this period. (This increase does not occur for men.) 

Group G: Older Males and Females (Over 60) 

This group represents 12.3% of all drivers and has 9,81% of all 
accidents (.80 "times as mfiny*' as expected). While older drivers have 
a relatively low accident rate, they also drive very few miles. They 
are thus very high "per-mile" accident risks. Numerous visual and 
medical deficiencies, as well as lapses in attention, characterize the 
group. They are, almost by definition, "poor drivers." However, 
potential countermeasures are limited, since the group has relatively 
few accidents, and these are often minor. 



The general characteristics of the.^e grouDs, broken down by 
conceptual areas, are presented in Table 2-10. 
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TABLE 2-1 n. 



ACCIDENT LIABILITY CLASSES 



Class 




eiUfjflAr'Mui 


SXlAL/ATTrL':j 


^lE.^rCAl/PHVSlOLOGICAL 


OeHOGRAPHlC 


A 


-speed 

-reckless driving 
'Prior Violations 
'Sotie RecotjnUlon 

Errors 

-iiqn viol^tfo^s 
-'Siqnal violations 
- ri ght f ^W3y 

violations 
-turning vfulatior 
-right-of-way 

violations 
* Prior Accidents 


*Aqe -Under ^tf 
*fTale 

'Lower Socir-etTononit- 
^ilatus 

Usualiv [jitPloved 

[not studf^nt] 
*Often Harried 
'Often Criminal Record 
*Less Socirtl Activities 
iF*miiy Problejris 
-Usually S<not.es 

Cigare ttes 


'Owns "Performaice" ftuto 
"Plsk-uvinn" Attitudes 
■riore Hostility/ 
Mon-confor»ti ty 
'Less Emotional Stability 
'Greater fmpatience 
'High Self-rating i35 Drive»' 
'Fai*tily ProMems 


'No Ve-iical or Visual 

Prnblems 
'Some Alcohol Con^tjp'ption 


'Moderate Mileage 
'Operator or Motor- 
cycle License 
'^Oriving Inexperience 




* ftecogni t i On Errors 
-'^ign violations 
-signal violation^ 
-r Cfht-Of-way 
i violations 

'ttjrning violation 

*Sotw ^Hi sir -Taking" 
-speed 

-reckless driving 


'Age - Under 20 
'Female 

'lower Socio-economic 

Status 
'O^ten unmarried 
js 'Ktr»-sttid?Tit 


' Usua 1 ty Or i Vers Older 

Vehicle 
^Evidence of Hostility/ 

Non-conformity 
'Less Emotional StDbiHty 
'Family Problems 


^Nn >Ji>fl{rAl (it Viciml 

Problents 


Lvn 111 ic^d^c 

.Driving Inexperience 


c. 


' "Pi $k-Tdk i ng"ErrOr 
'/^IcnKol-Pelated 
Errors 


■ "'iqe ^0 29 
! Mii 

I '^reiuentlv Divorced 

cr Separated 
'lower Socio-economic 

Status 
'Often Criminal Record 


' Impulsive 

aass Emotionally stable 
Greater Depression 
'Social Stress Factors 
, '"Risk-takiflg" Attitudes 


'Social Drinking 
^Pre-aicohoHc Stage 
'Binge Drinking 


.High Mileage 

-Operator or Profes- 
sional Driver Class. 
License 




-Recognition Errors 
*5o(nft ^Risk-Taking" 

Error$ 
Mnfr#»mient ftlcohol 

related Errors 


'Atj^r ;jo-29 
'female 

*Often Unmarried 
'Lnwar Wlo-econcnlc 

Status i 
*H:>t Ejnoloypd 


'ImpuUive 

*Less Emotioiiany Stable 
^Social Stress Factors 


*No Medical or Visual ' 
Problems 

■ 


'Lower Mileage 
^Operator License 




* Alcohol -related 
Errors 


'Age 30-59 

.Kale i 
*D*vorced or Separated 1 
'Ifmer Socio-economic 

t?tatt/s 
- Unempl oyed 
Often CHninal Record 
'low Credit Ratin^? 


'Impulsive 

aess Emotionally Stable 
* Greater Depress. ton 
*bocial Stress Factors 
'Family Problems 
" Occu p0 ti ona 1 / Fi nanc i a 1 
Problems 


^Social Drinking 
*Ding€ Drinking 
'Chronic Alcoholism 

i 
i 


iHigh Mileage 
'Operator or Profes- 
sionftl Class Lice(»e 

1 




*RecognHior Errors 
*'*Pisk-taking''Error 
■ Infreouent Alcotlol 
related Errors 


'Aqe 30-5g 
♦ Fijmale 

'Often Unmarried 
-Lower Soc^o-economic 

Status 
'Not Emolovpd 


* Jmpu 1 s i Vft 

'Less Emotionally Stable 
'Greater Itostilily 
'Greater Depress Ton 
■family Problems 
'Poorer Safety Attitudes 


^No He<iic:al or Visual 
Probl ems 


'Low Mileage 
'Operator License 

! 




^Recognition Errors 


Mtt 60+ 
'Male or Feinitle 
'Often Unmarried 
'Lower Socio-economic 

Status 
'Not Employed 


*nrives Older Vehicle 


^Oedining Visual Ability 
'Numerous Medical Problems 


'Low Mileage 
'Operator License 
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RECOMMENDATIONS 



Cluster analysis approaches appear to have a great deal of 
potential for driver problem analysis. It is a useful aide to identify 
a ''constellation" of factors associated with accidents and accident types. 
To datej applications have been limited,^ Anplications using the multi- 
disciplinary accident data seeni particnl^rlv useful when assessment tech- 
niques are used in conjunction with accident cau<:al data. 

Further efforts using detailed accident descrirtionSj accident 
severity information^ and class of license C^'g** professional driver) 
should result in a clear delineation of driver Problems. Such a refined 
analysis will be useful for the development of remediation approaches 
and determination of where resources should be focused. 

For diagnostic purposes^ however^ a system of accident liability 
i^lasscs (tarj^et groups) based entirely unon biographical variables 
would be preferabloj since these variables define peonle> rather than 
problems- One such systemj based primarilv on a synthesis of univari- 
ntc research studies, has been proposed liere . Further research usin^ 
more complex multivariate techniques ^^ill be especially useful to 
create a similar empiricallv-based model. 



Through wider availability of computer prot^rams and exposure of 
researchers to the techniques^ application should increase. 
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Chapter 3 

MODEL DIAGNOSTIC ASSESSMENT SYSTEM 



OPERATIONAL ISSUES IN DIAGNOSTIC ASSESSMENT 

Currently many types of driver problems may go undetected by the 
traffic enforcement /control system. To counteract these problems, a 
valid and reliable assessment system is essential* 

At various levels of sophistication, driver problem assessment 
currently exists throughout both driver licensing agencies and court 
systems* Diagnostic approaches range from an informal evaluation by 
a judge or driver improvement analyst, to more objective means such 
as a point system. In some situations, in-depth diagnosis of driver 
problems (generally alcohol-related) and subsequent referral for treat- 
ment have been operationally implemented* However, such sophisticated 
approaches are cur rently the exception rather than the rule, and have 
usually been implemented on an experimental or trial basis^ 

Within operational settings, there is a need to translate current 
research efforts into an objective and uniform assessment system, which 
is compatible with current operational constraints* Such an approach 
is the objective of this chapter* 

DIAGNOSTIC ASSESSMENT IN THE TRAREIC ENFORCEMENT/DRIVER CONTROL SYSTEM 

Figure 5-1 gives a generalized conception of the interaction of 
the driver, the enforcement system, and the social institutions which 
are concerned with remediation of the driver--the courts, the licensing 
agency, and other social rehabilitation agencies* Driver problem as- 
sessment isusually directed toward drivers who enter the driver control/ 
enforcement system by committing a driver error--either a traffic 
violation, an accident, or both. Assessment can occur at either the 
courts or the driver licensing/improvement agency, or under a coordi- 
nated effort, where assessment functions are shared. 

In most cases, the licensing agency i^ dependent upon information 
from the courts, enforcement agencies and public health agencies. 
The licensing agency then usually becomes the central depos^'iory for 
information ijitegrated from otKer sources. There are, however, somo 
assessment functions performed directly by the licensing agency, inT 
eluding vision, knowledge, and on-road performance testings The 
licensing agency may also refer drivers for in-depth testing when a 
problem is suspected (e*g. , medical examination), or when other agencies 
are equipped to perform in-depth assessment of a driver problem* 
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FIGURE 3-1 . DRIVER CONTROL/ ENFORCEMENT SYSTEM 
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The courts, in turn, generally rely on the centralized information 
frojit the licencing agency, primarily for sentencing purposes. They 
also provide much of this information, through traffic conviction 
abstracts* Courts perform assessment of certain driver problems 
through in-depth investigations before sentencing C^-g-* pre-sentence 
investigations by the probation department). 

The initial assessment by the courts or the licensing agency may 
indicate a need for further diagnosis* For the courts, this may mean 
a referral to a mental health or other social agency for in-depth 
diagnosis^ For a driver inqprovement agency, the same referral process 
may apply, or assessment may be conducted by trained departmental 
personnel. 

There are niomerous instances in which additional assessment can 
clarify driver problems* For example, a recent separation or divorce 
has been found to be associated with high accident risk, especially 
involving alcohol* In such cases, perhaps both the courts and the 
Department of Motor Vehicles would request information from the divorce 
court records to obtain clearer insight into the driver*s predisposing 
problems* 

Currently research does not provide strong scientific support 
for the use of diagnosis to either deny or grant a license. Assess- 
ment may eventually become more appropriate for the new license appli- 
cant Cor license renewal applicant), but does not aPDear to be warranted 
until reliability and validitv of performance techniques (e.g., simulator 
on-road tests, instrumented vehicles, etc*) have been further refined* 
Assessment approaches in post-licensing control appear to offer the 
greatest potential at this time, since in this context, past driver 
error (accidents and convictions) are reflected in the driving record* 
These are among the best available predictors of accident liability. 

As a tool then, the assessment process consists of collecting 
appropriate information which may eventmlly be used to direct a driver 
to some form of rehabilitative effort, or Impose some form of sanction 
(perhaps to temporarily limit total or high risk driving exposure), 
A diagnostic approach should be flexible enough to be useful to a 
judge or driver improvement analyst, with limited resources, yet should 
contain provisions for more in-depth assessment* The confidence that 
can be placed in driver problem assessment, of course, is parallel to 
the cort^rehensiveness and sensitivity of the measures employed. In- 
creasingly detailed assessment will requi-re additional resources, but 
confidence, in the outcome of that assessment should increase accordingly. 

Social control agencies are concerned with in-^eptTi diagnosis and 
treatment of those problems which affect the individual's social function 
ing. Driver control agencies, in particular, are interested in the 
diagnosis and treatment of any of these problems which result in an 
increase in a driver's accident potential* However, since in-depth as- 
sessment of all drivers is not currently practical, a diagnostic approach 
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should emphasize preliminary assessment to identify drivers for whom 
in-depth assessment would be most cos t - ef feet ive» A test or validation 
of diagnostic assessment in an operational setting will be required 
to determine the overall utility (reliability and validity), and de- 
termine the point beyond which assessment is no longer cost-effective. 

In summary, an operational diagnostic system should be: 

• Useful in several operational settings (e*g.> courts, driver 
licensing/ driver improvement)* 

• Sufficently flexible to be useful within the resources available 
in the operational setting (based on the degree of specific 
assessment desired) * 

• Capable of providing referral options for in-depth assessment 
by professional assessors (psychologist, license examiner) » 

COMPONENTS OF THE MODEL ASSESSMENT SYSTEM ' 

The following section will discuss the development of a proposed 
diagnostic assessment model which is responsive to the needs of. current 
operational users* The four primary components of the assessment model 
are; 

1» The Driver Profile: a diagnostic assessment data collection 
instrument; 

2» Scoring Keys : for the Driver Profile; 

3» Problem Assessment Guide which enables determination of the 

type and extent of driver problem based on the scored responses; 
and 

4. Potential Count ermeasure Assignment Guide which allows selection 
of the most appropriate treatment* 

The Driver Profile 

Exhibit 3-1 presents the data collection instrument for driving 
assessment^-the Driver Profile. A general discussion of the Driver 
Profile will be provided here, while specific user guidelines are 
presented in Chapter 4. 

The Driver Profile contains 24 items. The first five examine 
the individual's driver record (Form A) . The remaining items include 
personal, biographical and attitude information (Fonn . Assessment 
variables were selected from conceptual areas— Performance, Biographical, 
Psychological/Social/ Attitudes, etc, --as outlined in the state-of-the-art 
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EXHIBIT 3-1 



^ ' Form A 

Align with 

■ arrow on > 

Scoring Key 

DRIVE R PROF IL!: 

DATE J I 

NAME 

DRIVER iiTEMSE mm?. 



AGE: Driver than Z^. , \ £ ] 

Driver 20-2? [ ] 

Triver 30-59 ■ [ ] 

Driver ov^^t 60 [ ] 

SEX: lOale , / [ ] 

f-emalc [ ^ 



DRIVER RECORD INFORMATION; Clf records unavailable, this information can 

be obtained from driver,) 



1. iMumbcr of moving violations during la^Jt throe >ears. 



If 2 or more> check [ 1 

Type of violations: (Clieck all that apply) 

a- dpee^ding 1 violation [ ] 

2 or moro [ ] 

b< Right-of-way 1 violation [ ] 

2 or more [ 1 

c< Signs> signals and markings 1 violation [ ] 

2 or uiore [ ] 

d. Major CnKI> reckless driving) 1 violation [ ] 

2 or more \ 1 



Align with 

arroH on ^ 

Scorina Key 
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e. All others C^^cluding equipment) . , , . I violation [ ] 

2 or more E ] 

3. If driver has been put on probation or has had his license 
suspended or revoked by the Department of Motor Vehicles in 

the last three years, check E ] 

4. If^ any o£ the above Motor Vehicle Department actions were 
related to a conviction for driving while intoxicated, 

checlc t ] 

5. Number o£ reported accidents in the last three years (regard- 
less of "at-fault'O . If I accident, check [ ] 

If 2 or more accidents, check ■ t ] 
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Fom B 

DATE / / 

NAME 

PERSONAL INFORMATION: 

6. Please inclrcate your marital status hy checking the appropriate..-. . 
box: " . v.-^rs^^. 

a. Harried. . . . ■ [ ] 

b. Harried* but recently 
separated ' . . . [ ] 

c. Divorced [ ] 

d. Single (never been married). [ ] 

7. Did you complete high school? YES [ ] 

NO [ ] 

8. Please indicate your occupation by checking the appropriate 
box; 



a. 




[ 


] 


b. 


Skilled laborer/housewife, . 


r 

1 


] 


c. 


Unskilled laborer/service 










[ 


] 


d. 


Professional/ technical . . * 


[ 


] 


e. 


Professional driver (cab> 








truck, delivery) 


[ 


] 




Student (half-time or more). 


[ 


] 



9. If you have changed jobs more than two times in the last three 

years > check [ ] 

10- If you smoke cigarettes, please indicate how many packs you 
smoke every day: 

a. Less than two packs [ ] 

b- Two packs or more [ ] 

11. Please indicate the type of vehicle you drive most often: 

a. Passenger vehicle [ ] 

b. Sportscar [ ] 

c. Motorcycle [ ] 

d. Truck/ commercial vehicle . . [ ] 
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12, Do you oivn your ovin car? YES 

NO 

13, Do you use seatbeitd most of the time? ' YES 

NO 

14, Do you like to drive for fun? - YES 

NO 

15, Do you ^etfl tiiat entorcement officers are too strict? , . . YES 

^ NO 

16, l/hen you are upset or angry do you like to get in the car 

and tak^ a ride in order to cool down? YES 

NO 

17, Have you had any of the folloulnR problems lately? (Check as 
many as apply to you,) 

a. Money worries 

b. Problems with your wife 

'■^ ■ or girlfriend 

c. Problems on the job 

d. Problems with friends, , * , 

e. Problems at school , , V / 

18, Have you been troubJed with any of the following medical 
problems recently? (Check as* niany as apply to you,) 

a. Loss of consciousness , , , , 

b. Heart or circulatory- 
problems , , , . , 

c. Problem drinking 



1 ' 



d. Conditions affecting 
motor coordination , 

e. Piabetes 

f. Vision problems, , , 



****** 

> 
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IF YOU DRIMK ALCOfiOLIC BEVERAGES 

19. How often do you drink in the morning? 

a. Often [ ] 

b. Once in a while [ ] 

Seldom [ ] 

Never [ ] 



20. 



Has your spou<^o or a close friend ever ^aid anything about your 

drinking or been worried or upset about your health or money 
problems because of it? 

a. Yes, many times [ ] 

' b* Ye$i sometimes [ ] 

c. Yes, but not very often. . . [ ] 

d . No, never [ ] 



How often do you usually drive after drinking a couple of 
drinks of alcohol or three or more beers? 



a. 
b. 
c . 
d. 

e . 
f . 



Daily 

Several times a week 
About once a week. . 



Less than once every two 
weeks 

5 or 6 times a year or less. 

Hever 



[ ] 
[ ] 
[ ] 

[ ] 
[ ] 
[ ] 



22. About how many miles do you drive every day, on the average? 

a. More than 100 miles. 

b. 70 - 100 miles * * . 
40 - 70 miles* * * * 

d. 15 - 40 miles. . . . 
Less than 15 miles . 



[ ] 
[ ] 
[ ] 
[ ] 
[ ] 
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23, Please check as many of the following statements as you think 
are true about your own driving. (Check as many as apply to 
you.) 

a. I don't have any problems with my driving and I'm a better 
driver than most people [ ] 

b. I've been in a hurry a lot lately and haven't been paying .™- 
as much attention to my driving as I should I J 

c. Everybody inakes mistakes sometimes — I've just been unlucky 



enougli to get cauyht [ ] 

d. Sometimes I liave to drive after I've had a couple of 

drinks [ ] 

e. I've had a lot of personal problems lately, and it's hard 

to concentrate on driving [ ] 

f. I've been having some medical problems that sometimes 

affect my driving ..... [ ] 

g. I just need a little more experience behind the wheel ... [ ] 

h. I have trouble seeing other cars at intersections ' [ ] 

i. I have trouble naking quick decisions in tight spots. ... [J 



[FOR ADMINISTRATIVE PliRPOSES ONLY] 



If you have ever received treatment or service from any of the 
following agencies, please indicate which one(s). 

a. Department of Public Mealth. [ ] 

b. Department of Mental Health* [ ] 

c. Department of Alcoholism . . [ ] 

d. Department o£ Rehabilitation [ ] 

e. Referred to a physician by 
the Departnieut of Motor 

, ' Vehicles [ ] 

\ 

— > 
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review* The selection of techniques, (variables) for the model was based 
on predictive utility of the variable, as well as operational and legal 
considerations* Only the most prominantly useful items identified in the 
state-of-the-art review were selected for the model* Alternate tech- *^:^v 
niques have also been suggested for th6se operational assessors who 
have the resources to conduct further assessment within their particu- 
lar operational setting* However, strong recommendations cannot be made 
for adding assessment techniques- beyond those identified, except for 
basic research purposes* 

The items in the Driver Profile are designed to measure three types 
of driver errors--recognition, alcohol^related, and risk-taking errors. 
These dimensions were selected since: 

• The relationship and magnitude of these problems within the 
traffic safety context appears high; 

• Basic research has to some degree empirically suoDorted these 
general problem categories; 

• Level of specificity beyond these rather broad groupings cannot 
be supported by current research; and 

• This level of specificity appears to be responsive to practical 
and operational constraints* 

There are numerous driver problem dimensions which can potentially 
be assessed* The largest restriction at present is the.lack of basic 
research to support techniques for identifying a particular driver 
problem* Further, an increase in the number of dimensions would increase 
the coit^lexity of the assessment model — possibly to the extent that 
implementation would not be feasible* A summary of each assessment 
dimension found to be currently useful is provided below* 



Recognition Errors 

Recognition errors include a broad array of driving problems, which 
may result from visual, psycho -perceptual, and performance skill de- 
ficiencies* Using only driver record variables, a pattern of recognition 
errors may be detected, but the causes of the problem remain unclear* 
As the number and extent of assessment techniques become more specific, 
the nature of the problem should be more explicitly defined* 



X Definitions of the items in the Driver Trofilo, as well as additional 
items and instruments are provided in Appendix A* 
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The Driver Profile includes some indicators which reflect this 
general problem category Ce»g», types of driving violations). There are 
several other indicators which could be used to specify the nature of 
the recognition problem, such as perceptual style measures, vision 
testing, and psychomotor coordination measures* However, since research 
has not demonstrated any of these to be a reliable and valid measure, 
the Driver Profile does not include these more specific indicators- 

There is clearly a need for more basic research to clarify the 
extent to which recognition errors are due to visiaal problems, ineffec- 
tive perceptual patterns, inattention associated with situational stress, 
or simply inexperience in maneuvering a vehicle in a complex situation»2 



Alcohol-Related Errors 

Alcohol -related problems refer to the relative probability that 
a driver's alcohol consumption pattern will impair his or her driving 
ability^ The iriost obvious assessment variables from driver record 
sources are prior DWI offenses or alcohol-related crashes* Further 
assessment will help determine the extent of a drinking problem, and 
whether or not the drinking problem is also a driving problem* 



Risk-Taking Errors 

This dimension is intended to measure driver problems associated 
with specific risk-taking behaviors, rather than general accident risV. 
Examples of variables from driver records which increase the likelihood 
of this problem are traffic violations involving reckless driving, 
speeding, and passing errors* Examples from direct assessment include 
measures of immaturity, emotional stability, and social behaviors such 
as driving to "show off,'* and use of a vehicle to express feelings* 



Further assessment development may also allow future diagnostic 
systems to include these very specific driver problem categories, e*g* , 
inexperience, perceptual deficiency, etc* rather than a broad Category 
such as "recogniton" problems* 
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The Scoring Keys 



One task in the development of the model assessment system was the 
derivation of an objective measure to quantify the extent of an individ- 
ual driver problem. For the most part> actual data for deriving an 
index reflecting accident potential associated with specific problems 
are not currently available. Previous studies using many of the same 
variables (e^g^j regression) have derived variable weights in predicting 
total accident liability^ However* for oirr purposes (driver problem 
analysis) > a differentiated weighting system is essential. For this 
purpose* judgments were necessary to assign scores for responses on the 
Driver Profile. These judgments were supported by a synthesis of studies 
which consistently demonstrated relationships of a particular technique 
with general accident liability and specific error types^ That is> 
specific driver error classification (recognition* alcohol* and risk- 
taking) weights were assigned to items on the basis of (1) the likeli- 
hood that the assessment variable was associated with a particular 
problem (e.g.* prior DWI would be a high alcohol problem indicator); 
and (2) the likelihood that the assessment variable presents a particu-- 
lar problem for a specific ^'target group" of drivers^ 

Exhibit 3-2 provides the scoring key for male drivers under 20 years 
of age. Scoring keys for remaining liability classes are provided in 
Appendix B< To score the Driver Profile* the key is simnly placed adja- 
cent to the Profile (arrows aligned). The assessor then circles values 
on the key which correspond to an item checked on the Profile, Adding 
the values of the circled items by column then produces a total score 
for each problem area. 

Since a given assessment variable may indicate an entirely different 
problem for one group of drivers than another (e.g.* a right-of-way 
violation may indicate *'risk-taking" among younger drivers and "recognition*' 
errors among older drivers)^ or may be completely inappropriate for a 
particular group* separate scoring keys were developed for different 
target groups* or accident liability classes^ These accident liability 
classes are the same as those discussed in Chapter 2 (Classes A-G), 
using only age and sex to categorize drivers into groups reflecting 
varying driving problems and accident likelihood. Each driver can easily 
be assigned to his "liability classo" A refilled analysis of accident 
potential can then be made from driver records and administration o£ a 
questionnaire based on useful assessment variables and techniques* as 
identified in the state-of-the-art review* 

In the scoring procedures* older drivers receive a higher score 
On the recognition dimension for a right-of-way violation than younger 
drivers* who receive a higher score on the risk-taking dimension for 
the same violation. Empirical research has to some extent supported 
this concept-"that two groups may commit the same error for different 
reasons. Further assessment beyond driving records should help to 
clarify this issue. That is* assessment of "risk- attitudes and other 
factors should clarify the initial gross estimate of the meaning of a 
right-of-way violation. 
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EXHIBIT 3-2 



Form A 



Align with 

< arrw on 

Driver Profile 

SCORING KEY—nRIVER PROFILE 
(Males Under 20) 

DATE / / 

NAME 



DRIVER LICENSE NUMBER 



] Drivrr let^s tluin 20 

J DrivL^r 20-29 

] Driver 

] Drivor over 60 

] Mule 





RISK-TAKING 


RECOGNITION 


ALCOrlOL 


1 








1- 


1 

* * 


■ ■ 

■t. 1 . 


1 


2. 








a. 


4 




1 

2 


b. 


3 
4 


I 

2 




c. 


3 


I 






4 


2 




d. 


2 

■ 3 




2 _ 

3 



Align with 

< arroiif on 

Driver Profile 



erJc 
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RISK-TAKING RECOGNITION 



ALCOHOL 



ERIC 
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RISK-TAKING 



RECOGNITION 



ALCOHOL 



J2. 
13. 

14. 

15. 

16, 

17. 

_a. 

b. 
_c_. 

e. 

18. 



a, 
b. 
c, 
d. 
e 
f 



ERIC 



8i 
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RISK-TAKING 



RECnGNITION 



ALCOHOL 



19. 

_a. 

J?- 
c, 

~d, 
20. 



a. 
b. 

c , 
d. 



3_ 

1 



a. 
b. 
c. 

d. 

e. 



5 
4 



22. 



a. 

h. 
c, 

e . 



4 

.3 
2_ 

1 



3— 
1 _ 
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RISK-TAKING 



RECOGNITION 



ALCOHOL 



>3. 



1 
1 



1 



T 
0 
T 
A 
L 



Sum of Points; 



Sum of Points : 



Sum of Points 
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Problem Assessment Guide 



Finally, scores for each problem area can be compared with group 
norms, such as those provided in Exhibit 3-3, to determine whether a 
particular score represents a limited or a maj or problem . (SiiTiilar 
assessment guides for the remaining accident liability classes are 
presented in Appendix C.) For each of the assessment dimensions the 
levels indicated are: (13 Average; (2) Slight Problem; or C33 Major 
Problem. 

Once an initial assessment of a driver's potential prohlemCs) has 
been made, there are several options for additional as^sessment. These 
options are highly dependent upon the operational resources available. 
Some of these potential options for additional problem assessment are 
discussed in Chapter 4. 

Potential Countermeasure Assignment f^uide 

Any jurisdiction could create the final component in an operational 
diagnostic system--a referral chart such as the example presei^ted as 
Exhibit 3^4. Options for countexmeasures will thus be determined ^^y 
availability of treatment alternatives and evaluations sirpporting their 
effectiveness . 

It should be noted that the Driver Profile contains an item con- 
cerning the individuals' driving exposure (mileage). .^This item is 
used to increase driver problem scores, since higher mileage has been 
shovm to be related to higher accident probability. Thus, mileage must 
be considered in any assessment of the driver's Problem. However, since 
most current treatment Programs do not attempt. to modify exposure, the 
effects. of this variable might he subtracted before implementing a 
counterweasure assignment guide such aa Rxhibit 3-4. 

Alternatively, since high mi-leage (esBecially in combination with 
other problems) can greatly increase accident potential, future assess- 
ment systems might add a sepalrate problem category labelled "exposure." 
When an "exposure problem" is detected along with other problems, a 
practical treatment might then be a. limited driver license. To implement 
■an assessment system addressing "exposure problems" would necessitate 
the addition of more mileage items. This, in turn, would increase both 
administration time and complexity of scoring of this instrument. For 
these practical reasons, the Driver Profile presented here does not 
assess a separate "exposure problem." 
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EXHIBIT 3-3 



DRIVER PROBLEM ASSESSMENT GUIDE 
(Cutoff Scores for Males under 20) 





RISK-TAKING 


RECOGNITION 


ALCOHOL 


AVERAGE 


SCORE: 

Less than 
10 points 


SCORE: 
Less than 
10 points 


SCORE: 
Less than 
10 points 


SLIGHT 
PROBLEM 


SCORE: 

10 to 2C points 


SCORE: 

10 to 15 points 


SCORE: 
10 to 20 points 


MAJOR 
PROBLEM 


SCORE: 

Greater than 
20 points 


SCORE: 

Greater than 
15 points 


SCORE: 

Greater than 
20 points 
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EXHIBIT 3-4 
SAM#ObUMTERMEASURE ASSIGNMENT GUIDf 





RISK-TAKING 


RECOGNITION 


ALCOHOL 


AVERAGE 


No action 


No action 


No action 


SLIGHT 
PROBLEM 


Warning letter 


Pamphlet on 
driving tips 


Pamphlet and 
discussion 
with assessor 


MAJOR 
PROBLEM 


Suspension 


Re-examination 
by licensing 
agency 


Alcoholism" 
clinic and 
restricted 
license 
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Chapter 4 

GUIDELINES FOR OPERATIONAL USERS 



This section will provide the operational assessor with guidelines 
for implementing the diagnostic assessment model. This discussion will 
include; 

A- Administrative procedures* 

B. Operational requirements for assessment* 

C- A sample driver assessment"-procedures for 
scoring and determining a driver problem 

D. Options for in-depth diagnosis- 



ADMINISTRATIVE PROCEDURES" 



Driver pi^blem diagnosis is conducted by (1) administering the 
Driver Profile to drivers* (2) scoring responses on three driver problem 
dimensions and (Z) determining the extent of a problemCs) by referring 
to a table of cutoff scores- 

Figure 4-1 outlines the operational steps for driver assessment 
within a court system* althoug^v the same basic steps should apply to 
other operational systems* such as assessment in a driver improvement 
setting. ^ 

For judicial applications* drivers must first be issued a citation 
for traffic offenses. Drivers who contest a citation and/or who are re- 
quired under mandatory statutes* are those who appear at traffic court* 
Upon appearance drivers are administered Form B of the Driver Profile. 
Form A ^Driver Record) should have been completed prior to the driver's^ 
appearance by court personnel* who request the driver record informa- 
tion from the licensing agency. This pre-scoring of both Forms A and B 



The primary distinction is that a driver may appear before i 'iriver 
improvement analyst or hearing officer. Generally drivers requested to 
appear have met a ''point system" criteria; thus these drivers may have 
poorer records than the population appearing in court. 
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TOTAL DRIVING POPULATION 



r 



/ 



7 



via mandatory appearance and/or 



contested citation 



^ - J 



\ 



BY PUfi^ 




ERLC 



,FIGURE 4-1. FLOW CHART FOR COURT DIAGNOSTIC ASSESSr4ENT PROCEDURES 



eliminates delays and provides the judge with immediate guidelines in 
the event that a driver is convicted* Post-conviction administration of 
Form B is also possible, but would necessitate a second appearance by 
the driver for sentencing, which may be impractical. In addition, dri- 
vers may be more reluctant to provide candid information subsequent to 
adjudication. In the final step, the judge can refer the driver for 
more in-depth assessment (depending on the availability of community 
services), impose a sanction, or assign the driver to an appropriate 
countenneasure, guiding his decision by the diagnosis provided by the 
Driver Profile. 

Specific Administrative Procedures include the following: 

• Form A--Upon receipt of citations (non-forfeiture), driver 
records are requested from the licensing agency, and this 
information is entered on Form A. (The current citation 
would be considered a conviction. In the event that the in- 
dividual is found "Not Guilty^' of the current citation, then 
neither Form A or B would be used, since the driver would be 
returned to the driving population without further action,) 

• Form B--Upon appearance at court, drivers will be directed 
to a conference room and requested to complete Form B*. 
Court personnel will provide instructions for completion of 
Form B and will also provide the driver with an explanation 
of the purposes of the form. 



OPERATIONAL REQUIREPCNTS FOR ASSESSMENT 



Specific operational requirements are highly dependent upon court 
volume and scheduling procedures in a particular jurisdiction. Opti- 
mization of assessment in a court setting will require an analysis of 
a particular court system to determine if additional court personnel 
will be required for scheduling, scoring, etc* Basic requirements and 
parameters to be considered in implementing an assessment system will 
be discussed in this section. 



FACILITIES 

Form A will require some means to access individual driving records* 
In higher volume courts, this may necessitate computer facilities. 

Form B will require only a conference' room, or other area suitable 
for test administration (size is, again, dependent on volume). 
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TIME REQUIREMENTS 



Entry of information from Driver Record Abstracts and scoring of 
Form A is estimated to require from 2-6 minutes per case. 

Completion of Form B is estimated to require from 5-15 minutes- 
The administrator will be required to r^d items to those drivers with 
language problems and/or deficient ' reading skills* Scoring Form B is 
estimated to take from 3-6 minutes per case. 

Consolidation of Forms A and B and confutation of final diagnosis 
is estimated to require another 2-4 minutes, resulting in a total es- 
timated time for court personnel of between 7-16 minutes- Time for 
completion of the Driver Profile [Form B) by the driver himself is not 
included since administration time would vary widely depending on court 
volume and scheduling and whether group or individual administration 
procedures are utilized, ' 

PERSONNEL 

Since procedures are standardized (instructions, forms, and scoring 
procedure), non -prof ess ional personnel can conduct the assessment- 

SCHEDULING 

The profile can be administered individually or to groups of dri- 
vers. Again, scheduling procedures will depend on the court schedule 
and volume- In high volume courts, group administration appears most / 
feasible. Scoring the Driver Profile so that it will be available to 
the judge on a timely basis appears to be the most difficult scheduling 
problem in the total assessment process. The logi'stical problems as- 
sociated with scoring, however, can be reduced by staggered, optimum 
scheduling and ten^orary support for scoring the initial group of dri- 
vers. Almost immediate scoring would be reqmired for this *'first group*' 
because they would be sch^dul-ed, £qT appearance before a judge. There- 
after the Driver Profile Goul*d ber administered to remaining ^'groups'* and 
scored while the fi:rst group bf drivers was appearing before the judge. 
Temporary assignment of court personnel and early sdieduling of drivers 
Ce,g, , 30 minutes prior to court appearance) are alternatives for 
reducing this problem in high volume courts, 

COSTS 

Costs would be expected to vary widely, depending on a particular 
jurisdiction. The primary cost factors are additional personnel require- 
ments. In turn, personnel requirements are dependent upon court volume 
and scheduling. The cost of the instrument CDriver Profile) is nominal 
[printing costs) , 
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TRAINING 



Minimal training would be required to implement the assessment model. 
Familiarity with coxmtermeasure options and possibilities for additional 
assessment within the community are the primary requisites fbr the judge 
to successfully complete the assessment/treatment cycle. Non-Professional 
test administration personnel would require minimal practice of administra- 
tion and scoring procedures. 

INSURING ACCURACY OF DATA 

The quality or accuracy of data obtained from the driver is very 
important for valid assessment of driver problems. There are several 
factors which mi^t reduce the usefulness of the data* Some of these 
factors are; 

• The driver may perceive the assessment as a threat to his 
or her driving privilege and misrepresent facts- 

• Reduced reliability of the items may result from msinter- 
pretation. Consistency of responses (reliability) can be 
improved by clarification of the items in question* as well 
as by increasing the number of items associated with a 
concept . * ^ 

• External distractions such as loud noises* interruptions* or 
environmental conditions (stifling room* etaj can all have an 
effect on the way a subject responds to a questionnaire item. 

Some of these problems can be circumvented by establishing a test 
facility that minimizes distractions and maintains an atmosphere which 
is non-threatening to the driver. Minimization of perceived threat can 
be accomplished through the establishment of rapport with the driver* 
Regardless of whether assessment is concerned solel>^ with operational 
aspects or combined with evaluative research* confidentiality of infor- 
mation provided by the driver must be. maintained. Thus* the basic 
elements of the instructions to the driver should include; 

• Assurance of confidentiality of information- 

t Assurance that information does not relate to decisions re- 
garding guilt or innocence of a traffic citation. 

• Assurance that information- is used by the judge to more uni- 
formly determine driver problems* and to help the driver to 
modify these problems in the best possible manner^ 

The specific instructions should be tailored to the operational setting 
and the scope of the assessment program* 



91 



4-S 



A SAMPLE DRIVER ASSESSMENT 



This section will describe the Driver Profile scoring procedures, 
as well as procedures for determining the extent of a driver problem. 



PROCEDURES FOR SCORING DRIVER PROFILE 

Exhibit 4-1 presents* a sample Driver Profile as it migjit be com- 
pleted by a male driver under 20 years of age, along with a completed 
Scoring Key based upon the responses of this fictitious young male 
driver*^ xhe circled values on the Scoring Key are scored responses 
for the sample driver* (Values have been assigned for each response 
along the three assessment dimensions *-Risk-Taking, Recognition and 
Alcohol, Values are not necessarily provided for eveiy response to 
the Driver Profile, nor are values necessarily found on each of the 
driver problem dimensions*) 

To score the Driver Profile, follow these steps: 

1* Place the Scoring Key for the accident liability class (in 
this case males under 20) to the rigjit of the Driver Profile, making 
sure that the arrows are aligned, 

2, For each checked response noted on the Driver Profile, circle 
each value that appears on the Scoring Key adjacent to that checked 
response. For exa]i5)le, on Item 8 Cp^g^ 4- of Exhibit 4-1) of the 
Profile, the driver has indicated that he is '^ln employed" by checking 

* box 8:'a. This response has been scored by circling the values ("1" 
on the Risk*Taking dimension; "1" on the Alcohol dimension) on the 
Scoring Key that appear opposite response 8*a, Note that for Itm 
9, the driver has indicated that he has changed jobs more than two times 
in the last three years, but since that factor does not indicate a 
potential driver problem for this accident liability class (males under 
20) > no values have been assigned — thus, no values are circled for that 
response* 

3, After all the responses have been scored by circling the appro- 
priate values, add the circled values in each column of the Scoring Key 
to obtain a total score for each assessment dimension. As indicated on 
page 4-19, Exhibit 4-1, the sample driver accumulated scores on the 
Risk -Taking, Recognition, and Alcohol dimensions of 25, 6, and 14 
respectively. 



A set of scoring keys is provided for all other accident liability 
classes in Appendix 
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EXHIBIT 4-1: SAMPLE DRIVER PROFILE AND COMPLETED SCORING 
KEY FOR A MALE DRIVER UNDER 20 YEARS OF AGE 




r 



ERLC 
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Form A 



Align with 

arrow on > 

Scoring Key 



DRIVER PROFILE 



DATE / / 

nmt 



nRIVER nCENSE 



AGE: Driver ic?.^^- th;in 21). . . [fc^T 

D'^ivor 20-29 [ ] 

Priver 30-59 [ ] 

Driver ovjr oO [ ] 

SEX: K-iilQ ^rT^ 

f'eiiirilc [ ] 



DRIVER RECORD INFORMATION: flf records unavailable^ nh^is^infonantion 

be obtained froti drlvei'./j * 



can 



1. Number of movinj^^ vioJations durjn<T last thrcie, v.oa:r:^^ _j jL _ 
If 2 or marej check ^ , 1 / 



2. Type of violaticins: (Chech all tl^at apply) 



4-8 
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04 



Align with 
arrow on 
Scoring Key 



a. 






violation 


[ ] 








2 or more 




b. 






violation 










2 or more 


[ ] 




SignSj sisnr.ls --'nd markings 


. . 1 


violation 


[ ] 








2 or more 


[ ] 






1 


violation 


[ ] 








2 or more 


[ ] 



Form A 



Align wit.'i 

arrow on 

Driver Profile 

SCORING KEY— DRIVER PROFILE 
Orales Under 20) 

DATE ___ _/ 

NAME 



DRIVER LICEt^SE ^m'lBER 

[yf^Drivor less than 20 
[ J Drive; r 20-29 
[ ] Driver :^a-5i) 
[ ] Driver ovor 60 

[ ] Female; 



RISK-TAKING RECOGNITION ALCOilOL 



1. 




Q 


0 


2. 
a. 


3 
















4 


2 




c. 


3 
4 


1 

2 




d. 


2 
3 


L - _ 


2 




Align with 
arrow on 
Driver Profile 
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e. All others C^^cluding equipment) . ♦ ♦ . 1 violation 

2 OT more 

5. If^ driver has been put on probation or has had his license 
suspended or revoked by tlie Department of Motor Vehicles in 
the last three years, check 

4, I£ any of the above Motor Vehicle Department actions were 
related to a conviction for driving while intoxicated, 

check 

5. Numbjr of reported accidents in the last three years C^^^^S^-Td" 
loss of *'at-fault") 3^ . If 1 accident, check 

If 2 or more accidents > check 
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RISK-TAKING RECORNITIOM ALCOHOL 





1 
2 


1 
2 


1 
2 


3. 


2 


1 




4. 






4 


5. 


O 

-- - — — - 




2 




— > 

Fom B 



DATE 
NAME 



PERSONAL INFORMATION: 



box: 



a. 

b. 



7. nici /oil complete liigh school? 



; Uy checking 


the fipnropriato 








[ ] 


Harried) but 


recently 


[ ] 










[ ] 


Single (never been married). 






YES 


[ ] 




NO 





Please indicate your occupation hy checking the appropriate 
box: 

Unemployed 

Ski lied laborer/housewife 

Unskilled labOTer/seTvicc 
worker » . . * 



a. 
c. 



Profe.ssional/technical . 

Professional drivCT Ccab> 
truck> delivery) .... 

Student Chalf-time or more) 



9. If you have chansed iobs more tlmn tx^o times in tlie last three 
years > check 



10. 



11, 



If you smoke cigarettes > r lease indicate how many packs you 
smoke every dav: 

a. Les5 than two packs, . . 

b. Two packs or more. . » * 

PlcaPC indicate the type of vehicle you drive most often: 

a. Passenger vehicle. . . . 

b . Sportscar 

c . Motorcycle 

d. Truck/commercial vehicle 



[ ] 

[ ] 
[ ] 

[ ] 
[ ] 



three ^ 



[ ] 
[ ] 
[ ] 
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12. Do you o'^n your ov/n car? , , YES [ ] 

NO \y{ 

13. Do you use seatbclts most. o£ the time? ' YES 

NO [ ] 

14. Do you ilKe to drive for fun? YES 

NO [ ] 

15. Do you feel that enforcement o£ficer*s are too strict? . . , YES [•"^^ 

NO [ ] 

16- V.^ien you are upset or angry do you like to get in the car 

and take a ride in order to cool down? YES 

NO [ ] 

17- Have you had ^my of the following problems lately? (Check as 
many as apply to you.) 

a. Money worries 

h- Problems with your wife 

or girlfriend [ ] 

Problems on the job 

d. ^ Problems with friends- . . . IVT 

Problems at school [ ] 

18, ?lave you been troubled with any of the following medical 
problems recently? (Chccic as v.mny as apply to youO 

a. Loss of consciousness, . - . [ ] 

b. Heart or circulatory 

problems [ ] 

c; Problem drinkinjg [ ] 

d- Conditions affecting 

motor coordination [ ] 

e. Diabetes , . , [ ] 

f. Vision problems [ ] 



********** 
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RISK-TAKING RECOGNITION 



ALCOHOL 



J2, 



13. 



14. 



15. 



16. 




17, 



a. 
b. 
c, 

e . 
18. 

a. 
b. 
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IF YOU DRIMK ALCOHOLIC BEVERAGES. 



19. How often do you drink in the mominjr? 

a. Often [ ] 

b. Once in a while [ ] 

c. Seldom 

d . Never [ ] 

20. Hn^ your snousc or a clo^e friend ever said anything ahout your 
drinking or boon v^.rried or unset nhout your health or money 
pro!i3oms bc^\MU'iC of it? 

;u Vcs, many times [ ] 

h - Vus , sometimes [ ] 

c. Yes, but not very often- . < [ ] 

d, h^o, never, , , . 

21. Wow often do you usually drive after drinking a couple of 
drink*^ of alcohol or three or more beers? 

a. Daily [ ] 

b. vSeveral times a week , . , . [ ] 
c< About once a week. . 

d. Less than once every two 

weeks [ ] . 

c. 5 or 6 times a year or less- [ ] 
f. Never. , ' . . . . [ ] 

22. Miout how many miles do you drive every day, on the average? 

a. Mors; than 100 miles [ ] 

. b. 70 - 100 miles [ ] 

c. 40 - 70 miles [ ] 

d. 15 - 40 miles 

e. Less than 15 miles [ ] 
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RISK-TAKIMG RECOGNITION ALCOHOL 




23< Please check as many of the following statements as you think 
are true about your own driving. (Check as many as apply to 
you.) 

a, I don't have any problems wjth my driving and I'm a better 
driver than most people . . * [ ] 

b. I've been in a hurry a lot lately and haven't been paying 

as much attention to W driving as I should [ ] 

c* Everybody inakes mistakes sometinies--I 've just been unlucky 

enough to Rnt caught [^J 

d. Sometimes I have to drive after I've had a couple of 
drinks 

e. T'\'e had a lot of personal problems lately^ and it's hard 

to concentrate on driving [^^^'^ 

f, I've been having some medical problem?; that sometimes 

affect ra^' driving , < * [ ] 

g, I just need a little more experience behind the wheel . * . 

h. I have trouble seeing other cars at intersections L J 

i, I have trouble mking quick dcci5ions in tight spots. , ^ L ] 



[FOR ADMINISTRATIVE PURPOSES ONLY] 



If you have ever received treatment OV: service from any of the 
following agencieSj please indicate which oneCs). 

a. Department of Public; Health. [ ] 

h. Department of Mental Health. [ ] 

c. Department of Alcoholism . . [ ] 

d. Department of Rehabilitation [ ] 

e. Referred to a physician by 
the Department of Motor 
Vehicles [ ] 



RISK-TAKING RECOGNITION 



ALCOHOL 




T 
0 
T 
A 



Sum of Points; j Sum of Points: 



Sum of Points : 
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PROCEDURES FOR DETERMINING THE EXTENT OF A DRIVER PROBLEM 

The next step in the assessment process is to determine whether 
these scores are indicative of a driver problem. Exhibit 4-2 presents a 
sample Driver problem Assessment Gui which has been marked to in- 
dicate the extent of the driver problem based on the scores obtained 
for the fictitious male driver referred to in Exhibit 4-1- Reference 
to Exhibit 4-2 shows that our sample driver has a major Risk-Taking 
problem* no problem indicated for Recognition* and a slight problem 
on the Alcohol dimension. 

OPTIONS FOR FURTHER ASSESSMENT/COUNTERMEASURE ASSIGNMENT 

Once the extent of the driver problem has been determined there 
are two possible courses of action. If the resources* facilities and 
personnel are available within a jurisdiction* the driver may be re- 
ferred to another agency for more in-depth diagnosis of his problem as 
discussed in the next section of this Chapter. If these resources 
are not available* the driver may be assigned a count ermeas ure based 
upon the extent of the problem indicated. 

E}d\ibit 4-3 p^^3sent^^ a sample Countenneasure Assignment Guide. 
A chart similar to Exliibit 4-5 could be developed by an operational 
assessor to correspond with the legal and operational requirements 
of the particular jurisdiction. 



OPTIONS FOR IN-DEPTH DIAGNOSIS 



There are numerous possibilities for conducting in-depth diagnostic 
assessment. As previously stated* the degree to which further diag- 
nosis is feasible depends mainly on the resources* facilities* and per- 
sonnel available within a particular jurisdiction. An attempt was made 
to select representation assessment techniques/variables for inclusion 
in the Driver Profile. However* there are situations where more in- 
depth diagnosis would appear useful. For example* a driver having a 
high score on the Alcohol dimension may be referred to another agency 
for in-depth diagnosis to determine the extent of his alcohol problem 
(since most driver control/enforcement systems are not currently equipped 
to conduct intensive assessment of driver problems)* as well as to 
provide the most appropriate treatment alternative. Throu^i support 



As stated in Chapter 5* the Driver Problem Assessment fiuide provides 
cutoff scores associated with each driver problem dimension for a 
particular accident liability class* 
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EXHIBIT 4-2. DRIVER PROBLEM ASSESSMENT GUIDE 

{Males Under 20) 



■ 


RISK-TAKIM6 


RECQGNITION 


ALCOHOL 


AVERAGE 


Score: 

Less than 
10 points 


points ^"^^^^^ 


Score: 
Less than 
10 points 


SLIGHT 
PROBLEM 


Score: 
10-20 points 


Score : 
10-15 points 


^s^ore: 
lO-i^^Mnts 


MAJOR 
PROBLEM 




^0^^ 20 point^*s^ 


Score ; 

Greater than 
15 points 


Score ; 

Greater than 
20 points 
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EXHIBIT 4-3. SAMPLE COUNTERMEASURE ASSIGNMENT GUIDE 





RISK-TAKING 


RECOGNITION 


ALCOHOL 


AVERAGE 


No Action 


No Action 


No Action 


SLIGHT 
PROBLEM 


teaming Letter 


Pamphlet on 
driving tips 


Pamphlet and 
discussion 
with assessor 


MAJOR 
PROBLEM 


Suspension 


Re-examination by 
licensing agency 


Alcoholism 
clinic and 
restricted 
li Cfttise 



of NHTSA demonstration projects, some in-deptK investigation and/or 
treatment programs have been conducted both in judicial (primai'ily 
probation referral) and driver improvement settings. In other juris- 
dictions, certain in-depth diagnostic options are frequently at the 
disposal of the assessor. The following paragraphs discuss some of 
these options in general terms for each of the problem assei^sment 
dimensions posed in the model. 



RECOGNITION PROBLEMS 

The general class. Recognition Problems, includes a wide array 
of specific problem areas, such as inexperience with driving, habitual 
inattention, vision deficiency, etc. More in-depth assessment has some 
potential to provide this more specific diagnosis. The driver^s age 
and sex (accident liability class) may suggest the specific type of 
driver problem, but, as indicated in the state-of-the-art review, this 
level o£ generalization reflects only general trends, and i? seldom 
useful on an individual basis. A critical review of in-depth diagnostic 
techniques revealed that, for the most part, further research is required 
to establish scientifically acceptable reliability and validity of these 
techniques. The selection of techniques for further assessment should 
be based on the following criteria; (1) quality of research methodology 
employing these techniques (reliability and validity studies); and -(2) 
techniques which appear to be administratively feasible as an adjunct 
to operational assessment. 

■ *t 

Some experimental studies have addressed recognition from a per- 
ceptual point of vieii/ (search, detect, identify, etc.).* but none of the 
techniques have yet demonstrated high operational utility* Other 
studies have looked at the total performance of the driver in a simu- 
lated situation to measure the overall psycho-physical characteristics 
of the driver. The results of these studies have been highly qualified, 
and the element of driver compensation for certain deficiencies adds 
further complexity to generalizations about the relationship of deficien- 
cies and driving behaviors. Therefore, these kinds of in-depth 
testing of driver problems cannot be considered highly operational 
based on the assessment literature review. Several research projects 
are currently in progress to address the scientific validity and oper- 
ational feasibility of such in-depth approaches (e.g., vision, perceptual 
style). ISntil more conclusive evidence . supporting their use is pre- 
sented, the recommendations for in-depth testing will be confined to 
approaches commonly available in current operating systems. For 
Practical purposes, diagnostic approaches to recognition errors 
can be described as a function of: 

• Vision problems - e.g., acuity, glare recovery 

• Skill level - includes perceptual style and coordination 

of internal/external events a?; well as simply 
inexperience. 
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It is important to emphasize that there are apparently many additional 
specific sub"factors> and interactions of sub-£actors> which at. present 
cannot be feasibly assessed* For example, a perceptual problem (stssum- 
ing adequate visual capability) may be due- to a lack of experience in 
perceiving relationships in the driving environment. The source of 
the problem for an experienced driver may be due to inattention relat- 
ing to psychological factors (inattention due to stress) or a more basic 
deficiency in perceptual style, regardless of experience. Practical 
referral options for further assessment of recognition errors are 
identified below* 



In-depth Diagnostic Techniques Referral Assessor 

Vision " *^*^^^^®n^i^® vision examination € Licensing Agency 

V, C6.g*> acuity, dynamic visual o Ophthalmologist 

acuity, glare recovery) o Optometrist 

Skill - On-road driving test ci License 

Level re- examination 

• Driver education 



ALCOHOL RELATED ERRORS 

In-depth diagnostic applications for drinking prcblem identifica- 
tion have been extensive in recent years* Diagnostic approaches have 
been most widely used in Alcohol Safety Action Projects. (ASAP's), 
There is little coriiparative data on the differential utility of the 
instruments used for problem drinker assessment, nor does the current 
data strongly support the ability of these techniques to. predict 
alcohol-related crashes. However, the research has demonstrated some 
utility for identifying the extent of a drinking problem, which in turn 
may be useful for selecting appropriate treatment programs. 

Perhaps the most comprehensive in-depth approach to alcohol 
problem assessment has been the p^fe-sentence investigation, usually 
conducted by a court probation department or driver improvement analyst 
in a driver licensing agency. These investigations generally include 
administration of an objective inventory C®*g'> Mortimer-Filkins , MAST), 
interview with the client's family, friends, and employer, as well as 
supporting data from alcohol treatment agencies (i-e,. Level II), In- 
depth options for alcohol problem identification include: 
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In-depth 
Assessment Techniques 



Referral Assessors 



Administration o£ 
standardized assessment 
instriMent 



• Probation Department, or 



Standardized interview 



• Driver improvement 
analyst, or 



Interview family, friends 
and employer 



• Mental Health 
Alcohol Center* 



RISK-TAKING BEHAVIOR 



Risk-taking behaviors as outlined in the Driver Profile are im- 
plied by driver errors such as speeding, improper passing, and reckless 
driving. One area of in-depth assessment for individuals demonstrating 
these types o£ errors is the assessment o£ psycho-social adjustment. 
Several psychological and attitude instruments are currently available 
for assessing ^'high-risk" atti'cudes* However, based on the current re- 
search literature, the application of these instruments can only be ,^ 
recommended on an experimental basis, rather than operational., due to 
the high costs associated with administration, and the need fer further 
instrument refinement. In-depth options for risk-taking, behavior 
ass essment include : 



In-depth 

Assessment Techniques 



Referral Assessors 



Driver specific inventories 
(e*g*, California Inventory 
of Driver Attitudes and 
Opinions, Driver Attitude 
Survey, Safe Driver Inven- 
tory, etc*) 



p Probation Department, or 



• Driver improvement 
analyst, or 



* Psychologist, or 



General personality 
(e.g., MMPI) 



• Mental Health Agency, 
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Chapter 5 



STATE REQUIREMENTS FOR IMPLEMENTATION AND 
VALIDATION OF DIAGNOSTIC ASSESSMENT TECHNIQUES 



With adequate resources, diagnostic assessment of driving problems 
can be implemented in any driver control setting- All state licensing 
agencies currently have the potential to conduct diagnostic assessment. 
Diagnostic assessment evaluation, however, iirposes rather rigid require- 
ments which all operational settings cannot easily meet. This section 
will describe diagnostic assessment system requirements and identify 
system problems which can interfere with effective diagnostic assessment 
evaluation - 

Driver problem assessment can be conducted in either a court or 
a driver licensing agency setting. In a court setting, assessment is 
most cost -effectively conducted after conviction and prior to sentencing. 
In a licensing agency setting, assessment can be conducted during any 
personal appearance by the driver. Here again, application to drivers 
who have already been^ defined by current standards as ''negligent" would 
be more cost-effective. Of course, for research purposes, there are 
many reasons to justify the assessment of a more broadly -based general 
driving population (e.g., license and renewal applicants). However, for 
the^ immediate implementation and validation of the assessment model, the 
device can be administered to a more limited population of drivers who 
have come to the attention of authorities either through ^ single or 
repeated traffic conviction. For this purpose, administration of the 
device will be virtually the same in either the court or driver licens- 
ing setting, so that the remaining discussion will not distinguish be- 
tween the two. In either case, the setting selected must meet certain 
criteria. The following section will discuss the criteria for inpplemen- 
tation and evaluation of a diagnostic assessment system. 

DATA INFORMATION SYSTEMS 

Rapid access to individual driver records will be required for 
both assessment and evaluation. As a result, the availability of a 
computerized system with data access terminals at locations of both 
assessment and evaluation becomes a necessity. A computer system 
should also be available to conduct the con^lex statistical analyses for 
validation. This need not be the same computer system that stores dri- 
ver records. Systems with appropriate software to conduct the analysis 
could be. sought at universities, private firms, etc. Additionally, 
while the quality of driver records in all states is commonly low, the 
records available and the sites selected should at a minimum be free 
of inordinate delays, such as delay between time of conviction and 
time of entry into a licensing central file. 
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ADMINISTRATIVE STAFF AND RESEARCH PERSONNEL 



The device does not require administration by professional staff. 
Thus clerical personnel may be utilized for administration and scoring. 
Time required will be approximately 7-16 minutes per subject, depend- 
ing upon volume and scheduling. Professional staff will be required to 
monitor the administration, scoring, and data storage, as well as to 
plan and conduct the final evaluation. This could be expected to re- 
quire a minimum of one full-time professional research person and an' 
ass istant . 

ADEQUATE FLOW OF SUBJECTS 

Since a large number of subjects will be required for adequate 
evaluation, assessment should be conducted in a centralized location 
where large numbers; of drivers are available. Decentralization would 
pose numerous problems, including coordination of efforts, increased 
costs, and integration of data. 

Although specific sample size requirements will be discussed with 
the evaluation plans in Chapter 6, a minimiam of 10,000 subjects would 
be required in a one-year period to properly evaluate the assessment 
system. 

COORDINATION OF PARTICIPATING AGENCIES 

Activities of licensing agency and courts should be coordinated. 
A clear delineation of responsibility for offenders must be established. 
If the licensing agency takes mandatory action and suspends or revokes 
a driver's license, this action may be counter-productive to assessment 
and treatment in tlie courts ^ or vise versa. 

RECEIPT OF ACCURATE AND TIMELY DRIVER RECORDS 

This appears to be a ma^or obstacle in current systems. Often 
accurate information is not reflected in driver record data, due to plea 
bargaining or data system failures. Accuracy often varies by the type 
of driver error. DWI citations are more often reduced to a lesser 
charge, such as reckless driving or speeding, than other types of vio- 
lations. Mandatory actions also influence accuracy of data. Severe 
mandatory action policies undei" administration of the licensing agencies 
can influence the courts and enforcement personnel alike to avoid issu- 
ing appropriate citations for observed driving errors, and to reduce 
charges, or even dismiss cases on technicalities. In some cases, vio- 
lations are dismissed as a condition of the defendent attending a court- 
sponsored traffic school. There have been instances cited where *Vhole- 
sale" dismissals have taken place in the court. Obviously, any of the 
above conditions severely limit the usefulness of driving 3records as 
an assessment tool, since they do not reflect accurate information. 
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There ^re several time lag problems in receiving information which 
also limit its usefulness for dia^gnosis. The significance of accidents 
or convictions for diagnostic aissessment may be lost after long delays. 
For example* Finkelstein and McGuire (1971] found that in California 
time lags occurring during some 20 different motor vehicle actions 
ranged from 11 to 213 days. The delays were primarily due to reporting 
and scheduling problems. 

The courts are often dependent on timely information from the li- 
censing agency to perform atssessment prior to sentencing. The unavail- 
ability of records is often due to the remoteness of courts from the 
central record system* or poor recordkeeping procedures. Most time lags 
can be easily rectified* once the source of delay is identified and pri- 
ority given to transmitting information. 

RECEPTIVITY OF POTENTIAL ASSESSMENT INNOVATIVE PROGRAMS 

Innovative programs often meet with resistence from peisonnel who 
have been employing more traditional means (e.g.* hearings* licensing* 
mandatory policies* etc.]. New programs seem to pose an initial threat* 
whether they simply represent a transfer of manual files to computer- 
operated files or represent a complete restructuring of current licens- 
ing procedure. The phenomenon is certainly not unique to the traffic 
enforcement/control system* but it is a real world problem which can 
reduce the utility of any diagnostic assessment approach at the outset. 
Retraining of peisonnel* and experience with the program* can often 
alleviate these problems. 

SUMMARY 

A driver assessment program in one system cannot have an impact on 
the total problem if its effects are eroded by other systems. The chain 
of events leading to diagnosis of problems and countermeaisures must be 
consistent* and lead to common objectives and goals among different 
agencies. Driver problem diagnosis can only be improved through coor- 
dinated efforts by enforcement, courts* and the licensing agency to 
improve information systems (accuracy and timeliness] and to adopt 
common objectives for diagnosis and treatment* 

System changes to improve information flow are essential to driver 
problem diagnosis. The records necessary to evaluate and predict efforts 
must be uniformally processed and retrievable* 

In summary* the minimum state requirements to conduct an effective 
evaluation of a diagnostic assessment system include: 

♦ Adequate Data Information Systems 

• Adequate Administration and Research Personnel 
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• Adequate Flow of Subjects. 

© Reduced time Jags from conviction and accident reports to 
central ag^cy file* 

• Accurate reporting of conviction and accidents, 

• Coordination of cooperating agencies. 

• Receptivity of agencies 

• Legislative support for evaluation, e.g.^ control groups. 

• Public informed of diagno.stic procedure. 

A Separate contract is currently in Progress which should allow 
compJirison of state capability to nieet many of the above criteria 
CDar-HS-4-00967, State Driver Improvement Analysis, Public ^Systems, 
Inc.) . 
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Chapter 6 



EVALUATION PLAN FOR VALIDATION OF THE 
DIAGNOSTIC ASSESSMENT MODEL 



A prototype assessment model was developed, in response to the 
question* '/What can operational assessors do now to identify driver 
problems?*' The model includes those diagnostic variables which pre- 
sently appear most promising within all levels of observation and 
conceptual areas. 

Evaluation of the model diagnostic system will require the appli- 
cation of assessment approaches in an operational setting* Both re- 
liability and validity (concurrent and predictive) evaluations of the 
assessment technique will be required. These will necessitate the 
collection of detailed follow-up information on driver errors (not only 
on total accidents); as well as accurate severity and cost data> to 
help identify cost-effective applications. Because of the requirement 
for detailed follow-up data> very large samples and lengthy follow-iq) 
periods will be required to obtain stable criterion estimates. This 
chapter presents a plan for the conduct of these evaluations. 

The objectives of this evaluation plan are to provide answers to 
the following key questions: 

(1) Can driver problems be assessed with a relatively high 
degree of reliability? 

(2) To what extent do driver problems relate to future 
accident liability and driver errors? 

(3) ,:Is diagnostic assessment cost-effective? 

(4) Is diagnostic assessment more cost-effective for only 
certain sub-populations? 

To answer these ^questions* an evaluation should include a 
pilot study* and (2) a major study with both concurrent and predictive 
phases. 

CONDUCTING A PILOT STUDY 

A pilot study is almost essential to provide information necessary 
to plan an efficient large scale evaluation study* as well as to in- 
crease the potential for a quality evaluation. While the sample size 
of the pilot study will not meet all statistical power requirements 

lie 
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far r^tiable accident prediction (since accidents axe veiy rare events), 
the s^niple will be adequate to refine preliminary research plans, obtain 
accurate estimates of sajnple size requirements, and develop reliable 
test instruments and procedures for implementation in the larger*-scale 
study* These objectives can be accomplished by following the l^asic 
steps Outlined below. 

SELECT THE SAMPLE 

A sample of approximately 500 subjects should be randomly selected. 
By general research standards this would be considered an inordinately 
large san^le for a pilot study, but it is necessary to select at least 
this many subjects to conduct preliminary evaluations using driving 
record criteria C^-g-* accidents)* It will be necessary to sample over 
an extended time frame, since 500 subjects would usually not be 
available at one time, I'/hile selecting the sample, it is important 
to record the number of subjects generated each day (ox week) so that 
sample expectations for the larger study can be projected* Any other 
problems associated with sample selection should be noted for future 
planning purposes. Data recorded during the pilot study should answer 
these questions: V/hat are the personnel and time requirements to pro- 
cess subjects? i^hen are the peak periods (certain times of the day, 
week. Or year)? Should selection criteria be modified to handle current 
case volume? 



COLLECT AND PROCESS DATA 

Subjects selected for the pilot study will be administered the 
Driver Profile^ Completion time, reaction of subjects, and other 
pertinent information should be recorded during administration of the 
Driver Profile. This information will be useful fbr planning the larger 
study and for modifying the test instruments, if necessary, (It is 
recommended that optional items be added to the Driver Profile to in- 
crease reliability of the instrument. Optional items and references 
to complete test batteries are provided in Appendix A, The selection 
of additional Items or test instnmients is predicated on the amount of 
funds and resources available,) 

Once the data have been collected, responses to the Driver Profile 
questionnaire can be entered into a counter storage system for later 
analyses C^'g** keypimch. Optical scan procedures, etc). Driver 
record ipformaticm will be obtained from the central licensing agency 
file for all Subjects tested* License nuiit)er and other identifying 
information should be collected so that records can be matched* All 
data should be edited to insure accuracy of coding and keypunching 
(e.g., verification, range checks, logical checks)* 
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DATA ANALYSIS 



Analysis of the pilot test data should address three basic ques-^ 
tions: (1) What is a driver problem (preliminary estimate)? (2) 
What is the reliability of test instruments? Is there a need for re- 
finement? (3) What are the sample size requirements for implementa- 
tion of the major study? 

Driver problem^ can be defined . as high-risk driving behaviors and 
their determinants* Driving behaviors can be measu3red through past 
accident involvement and through other detected errors Ce*g*> citations, 
convictions). Determinants are included as part of the driver problem 
definition since they further describe the problem, as well as fre* 
quently suggest treatment approaches* The predicted outcome of a 
driver problem, once identified, is future involvement in accidents 
and associated societal costs* 

Data analysis should follow the three steps outlined below* 

Step 1* Analyze prior record data to identify driver behaviors* 

• Factor analyze all driver behavior data to determine 
if errors foim a taxonomy. That is, can the available 
descriptors of drivers Ce*g,, conviction types, 
accident descriptions) be regrouped into dimensions 
described by factor analyses Ce,g», recognition, 
risk-taking, or alcohol)* . - 

Step 2, Analyze Driver Profile to identify determinants of high- 
risk behaviors* ^ 

• Conduct reliability analyses of assessment techniques 
(items) including internal consistency measures of 
conceptual domains (complete tests, scales, or groups. of 
similar items) . 



• Determine test^retest reliability* It is recommended 
that a small sample be selected for retesting (N - 100) 
to measure temporal consistency (optional)* 

• In conduction with item analysis, submit data to factor 
analysis to clarify dimensions and structure of assess- 
ment domains » 

• Interview subjects (small sample) to gain insight into 
clarity of items, test procedures, and subjects' 
reactions to Driver Profile, 

• Discard poor items and/or improve unreliable items. 
Add items to increase reliability as necessary (some 
additional items are provided in Appendix A), 
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step 3. Identify driver problem dimensions. 



• Merge data file for driver behavior fStep 1] with 
data file for deteminants (Step 2]. I 

• Factor analyze integrated file to identify driver 
problem dimensions (ignoring factors that do not 
contain driver behavior eleinents]. 

The completion of these three steps should result in a correlation 
(factor loading] between driver determinants (e.g., evidence of a 
drinking problem] and driver behavior C^^g** DWI conviction] to complete 
the definition of a driver problem. 

A driver problem dimension should contain three classess of vari- 
ablest C^] driver behaviors (prior convictions and accident -related 
errors]; (b] diagnostic assessment dimensions or determinants C^-g** 
alcohol problem, emotional instability, vision i>roblem] ; and (c) bio- 
graphical characteristics of the driver C^'g** ^g©* sex] Classess (a] 
and (b] are sufficient to identify a driver problem (e.g., emotional 
driving, extroversion, speeding errors might be a label applied to one 
problem]. Biographical data might also lead directly to a description 
of a driver problem. However, the primary distinction is that biograph* 
ical variables can be considered non-modifiable, and thus are of no 
utility in a driver problem description, since they do not clarify 
treatment alternatives. For example, a driver problem defined as 
"emotional --speeding*' may suggest treatments such as psychological coun- 
seling or restricted drivers license. Defining the problem as "male — 
o'r female — emotional-speeding" adds little to the diagnosis. 

These biographical variables are useful for determining interac- 
tions that may occur in the data, as well as clarifying the structure 
of driver problen domains. Age, sex, and marital status of the driver 
have been found to be the most usefiil biographical variables for this 
purpose* The research plan should provide for the inclusion of these 
variables, to examine the interactions of Driver Profile items among 
various sub-gi^ups. This will allow verification or modification of 
the seven liability classes provided as a part of the model assessment 
system. 

Factor analysis is useful for determining how certain variables 
group together determinants and driver behavior] . Cluster 

analysis will be useful for determining the number and types of people 



Driver record and driver profile data could be submitted to factor 
Analysis at the outset without resorting to separate analyses. How- 
ever, separate analyses refined scaling procedures before submit- 
tal would be expected to result in more reliable and "cleaner" dimen- 
sions. 



with different driver problems because homogeneoxis groining. will result*, 
The infoTination thus gained will be used for planning the larger study 
— magnitude of the problem typologies, utility of assessment dimensions, 
and reliability of dimensions — and finally, will eventually be useful 
for countermeasure development. 

In summary^ the results of these analyses will provide the 
following : 

• Reliability estimates for the instruments; 

• Relationship of instruments to driving record (driver problem 
dimensions) ; and 

• A profile of driver problems (cluster analysis). 
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CONCURRENT AND PREDiaiVE EVALUATION 



The major evaluation of diagnostic assessment techniques will 
have two distinct phases. The first phase, essentially a repetition 
of the analyses presented in the pilot study, will be referred to ^ 
the ''Concurrent Phase.'* The second phase will be concerned with 
the collection and analysis of follow-up data, and will be referred 
to as the 'Tredictive Phase.'* 



CONCURRENT PHASE ■ 
Selegt the Sample 

Characteristics of the pilot sample will be xiseful for deter- 
mining sample size requirements for the major study. However, the 
pilot sample need not be used for estimating accident frequencies for 
^ different time periods. This information may already be available in 
statistical reports, and often is already broken down by biographical 
variables* If these data are not available, either an accident dis- 
tribution should be obtained from the pilot study sample, or similar 
accident distributions can be generated randomly from the license 
file. Once sample parameters C^i^eans, variances) have been obtained, 
the sample size requirement of the larger study can be computed* 

The information gained above can be used not only for sample size 
estimation, but also for planning potential problem driver groups 
(magnitude of the problem), potential comtermeasure requirements and 
costs, operational systems planning, logistics, and budgeting. 

There are several practical and technical issues to be consid- 
ered in sample size selection. Practical issues .relate to the po- 
tential for obtaining an adequate number of subjects within a speci- 
fied time frame. The cost of data collection imposes another practi- 
cal constraint. The technical issues relate to the sensitivity of 
measures employed, distributions of data, scales of measurement, and 
the determination of appropriate statistical techniques* 

Sample size estimates proposed in this section are based upon 
the primary criterion of concern — traffic accidents* This criterion 
was selected for determining sample size because it is of critical 
Importance in driver problem assessment. In addition, since acci- 
dents are very unreliable events, any sample that is adequate to 
measure accidents reliably is generally adequate tQ obtain reliable, 
estimates on other variables- 
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Because accident criteria are extremely unreliable, large sanqjles 
are required to obtain reliable estimates for the diagnostic assess- 
ment phases. The estimates are based on statistical parameters ob;- 
tained from other research studies (means, variances, correlations)* 
The population estimates for accidents are slightly above those fbr 
the average driving population, since potential candidates for 
assessment might be expected to have higher accident rates than the 
general driving population. Larger samples than those indicated in 
this section would be required if estimates were based on the average 
driving population. 

The sample size will be based on some administrative decisions. 
RecoTRmended confidence levels and expectations of difference are 
listed below: 

Suggested Levels 

1. Type I error P<.05 

2. Type II error P< .20 

3. Differences in accident 
criteria which can reason- 
ably be expected 10-5% 

4. Magnitude of relationship 

which may be useful .... r .10 

The evaluator will then refer to tabled values in most statis- 
tics texts, (e.g., Jacob Cohen, 1969)to determine samples required. 
Various general statistical formuli could also be used to compute 
sample sizes. 

Sample size estimates as outlined in Table 6-1 serve as a guide 
for approximating the magnitude of the study. In addition to the 
application of a statistical formula for estimating sample sizes, 
enrpirical results from previous studies were useful in developing 
these sample estimates. Factors taJcen into account in past en5>irical 
studies included expectation of change of relationships (difference 
which can reasonably be expected), and shrinkage of multi-variate 
coefficients when submitted to cross-validation (attenuation). 



Data Collection 

Data collection and analysis procedures are the same as those 
discussed for the pilot study. The selection procedures and logis- 
tics should already have been established. In fact, in the event 
that major changes in instruments and procedures did not occur, 
pilot subjects could be used as part of the larger scale study. 
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TABLE 6-1 . SAMPLE SIZE ESTIMATES AND PLAN 



Sample Function 
Study Phase and Criteria Sample Size 



A, PILOT STUDY 

Sainple size refine- 
ment analysis for spec- 
ific test site 
(optional) 


• Sample driver 
records from 
central file 

• Sample popula- 
tion similar to 
projected study 
population 

• Generate popula- 
tion distributions 

« Reliability analysis 

• Administrative proce 
dures and logistics 

• Test construction/ 
improvement 

• Select final test 
battery 


• Sample size = 500 


B. LARGE-SCALE STUDY 

^ Concurront 
■ Validation 

• Diagnostic Assoss- 
nient Evaluation 
(driver problem 
analysis) 


• Administer tests 

• Conduct reliabil- 
ity analysis 

• Develop driver prob- 
lem factors 

• Develop scoring keys 
f Cross -validate 


. . : ■ a.)t> 

• s>ample size ~ lU^UUU 

• Split sajnple for 
cross-validation 
5^000/5, OOQc) 


Validation 

(one year follow- 
up) 


A I rm ^ ^ in i^*^ oti/^ tii^& 
^ LiUil^ 1^1 U^T^ drnO p i c— 

dictive validity of 
driver problems 

• Reliability analysis 

• Prediction of out- 
comes (accidents , 
injuries* dollar 
damage) ^ 


sample; 10,000 re- 
tested (attrition 
approximately 20% 



a) Sample estimates based on power analysis using accident criteria 
(Cohen, 1969) . . . 

b) Need for increased samples beyond tabled values (formula) based on 
shrinkage found in empirical studies (e.g.. Marsh and Hubert, 1974; 123 
Harano, 1974) 

c) Estimates doubled to meet cross -validation requirements and to im- 
prove power for accident types as criteria, e.g., alcohol*related 
accidents. The utilization of low frequency accident types as 
criteria will increase power requirements. 



Analysis of Data 



The concurrent analysis of the major study will be the saine as 
those conducted in the pilot study. The steps are summarized below: 

1. Correlate driver records and test instruments to define 
a driver problem (factor analysis)* 

2. Conduct reliability analyses. 

3. Submit factors to cluster analysis to identify homo- 
geneous sub-populations of drivers. 

Additional analyses might include the development of a refined 
scoring system (e.g., regression weights) for items included in the 
Driver Profile. A cut-off point (problem level score) on dimensions 
resulting from the driver problem analysis could also be established, 
replacing the subjective estimates posed in the diagnostic assessment 
model . 



Summary 

Th^ results of the concurrent phase will provide reliable esti- 
mates of the magnitude of driver problems as defined by assessment 
techniques and driver behaviors, and on the degree of relationship be- 
tween assessment techniques and driver behavior. The reliability 
analysis will provide firrther insight into the usefulness of assess- 
ment techniques. Finally, subjective item weights and cut-off cri- 
teria posed in the model can be replaced by empirical estimates de- 
rived frpjn this phase. Of course, both the driver problem dimension 
(e.g.> risk-taking, alcohol, or recognition) may be modified, as well 
as can the items in the Driver Profile. 



PREDICTIVE PHASE 

The predictive phase will determine the ultimate utility of the 
diagnostic assessment approaches. The objectives of this research 
step are (1) to verify accuracy of predictive assessment with follow- 
up accident data; (2) to determine the societal costs of driver prob- 
lems in terms of future accidents, costs, injuries, and fatalities; 
and (3) to obtain follow-up data to verify the initial problem diag- 
noses. The first two of these objectives can be accomplished simply 
by examining follow-up accident records of all drivers assessed. 

The third objective could be considered optional^ since the accur- 
acy of the assessment system for predicting accidents has already 
been determined. Verification of initial problem diagnosis would 
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cnly be essential in the context of specific dmmteTineasuTe prosrasns. 
This phase is accoJl5>lished by repeating the sequence of steps posed 
initially for the identification of driver problems^ to independently 
verify the stTuctxire of driver problems. Initial dimensions and 
scoring procedures can also be validated on follow-up criteria* 



Data Collection 

Obtain follow-iip accident records for each driver assessed. 
These records should contain descriptive information on types of 
driving errors that have occured> and on severity of accidents Ci*e.j 
extent of property damage* injxrries> fatalities). 

To verify initial problem diagnosis > request drivers initially 
diagnosed to return for re-testing. At a minimum* a one. year lapse 
from original diagnosis would be required. It will be necessary 
to contact subjects and request that they participate in follow-tip 
testing. Participation can be expected to be somewhat low (60 - 70%> 
at best) if participation is voluntary. (Participation might itf^jrove 
if a requirement for re-testing became one condition of sentencing.) 
The mechanism for enlisting participation will depend on several 
factors^ including resources* reaction of the public* and legal con- 
straints within a particular jurisdiction. 

Information might also be obtained from secondary sources (e*g., 
mental health agencies, alcohol treatment agencies, etc*)* However, 
the collection of this information is subject to several constraints. 
(See Chapter 2 of Volume I of this report.) The ease of collection 
will depend on resources* cooperation among social agencies* and other 
legal and administrative considerations- 



Data Analysis 

Conduct correlational analysis to determine the extent to which 
previous problems (diagnosis) can predict future problems- Specific 
statistical techniques might include factor analysis ^ multiple re- 
gression and multiple discriminant function analysis (see Appendix D)* 
Further refinement could be achieved by recording any intervening 
events that modify a problem (e.g., corrective lenses^ alcohol treat- 
ment). Such analyses taking these factors into account would be 
conducted- 

The specific statistical technique to be used in these analyses 
will depend on the results of the concurrent analysis, and also the 
preference of the data analyst. Therefore, general operations, rather 
than specific techniques will be described below, 
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1- Correlate driver problem dimensions from concuirrent phase 
with driver problem dimensions obtained in the predictive 
phase. 2 

2, The driver problem dimensions from the predictive phase 
should contain similar assessment techniques, or; at a 
minimum, similar constructs. New dimensions may emerge 
from separate analyses of follow-uqp data. However, the 
focus of this research step is to answer the question of 
the accuracy of initial diagnosis in predicting future 
driver problems. 

3< Determine cut-off scores which optimize classification of 
drivers into driver problem categories (false positives/ 
false negatives) . 

4. Determine quantitative weights (e.g., regression) to be 
assigned for assessment techniques (items); both differen- 
tial weights for driver problem classes and assessment 
technique items- 



The ultimate criteria for validating the utility of diagnostic 
assessment are costs to society and the individual- Several suggested 
measures include total accidents, cost of accidents, and severity 
of accidents. Such detailed information must be collected in the in- 
tervening one-^year period fb^all applicable study subjects. Ideally 
the information collected should^e more detailed than current re- 
porting standards so that refinea analyses can be accomplished* It 
should include: 

• Detailed description of driver errors- 

• Dollar damage to subject*s vehicle, other vehicle(s) 
and property, 

• Severity of accident-injury. 

• Cost of diagnostic assessment (Personnel, other resources). 



The approach discussed here at first glance appears to represent 
traditional test-retest reliability. However, the assujij)tion of 
''constancy*' over time C^on which the concept of reliability is 
based) cannot be totally supported. The authors prefer to view 
the problem as a validity (content) Issue, 
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The validated problem categories (indlvi4uai scores on a diilien^ 
sion) can then be iised to predict the above criteria. An Index com- 
bining costs and severity could also be xised as a criterion. Multi* 
v^riate correlational analysis (e.g., canonical, regression and dis- 
criminant function analysis) would be used to determine the extent 
to which problem driver groups incur differential societal costs* 
The results of the analysis will prove useful for determining the way 
in which future diagnostic efforts will be most cost-effective- The 
basic el^ents for determining cost effectiveness include; (1) 
degree to which driver problems are related to future accid^t involve- 
ment; C2) the relative societal costs of specific driver problems; 
and (3) magnitude of the population exhibiting a particular problem* 
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A LONG-TERM- PLAN FOR INTEGRATION OF 
DIAGNOSTIC APPROACHES AND COUNTERMEASURES 



An objective of driver problem diagnosis is the impleinentation 
of effective treatments to modify driver problems. These ''treat- 
ments*' also eventually require evaluation. Since the evaluation 
plan in this chapter proposes a very large effort, it may be 
useful to examine the overlap between evaluations of diagnosis and 
evaluations of treatments. This section will therefore briefly dis- 
cuss the possibilities for combining these evaluations. 

As an extension of analyses posed for diagnostic assessment 
evaluation, controlled experimentation (combining the efforts of 
diagnosis and treatment of problems to form ''tailored treatment^' 
approaches) is an extremely powerful approach to answering several 
questions simultaneously: 

1* To what extent can certain driver problems be modified? 

2. What types of problems are modifiable (e.g., behavior modi- 
fication) and what types are not? Those problems which 
are not amenable to modification may require system 
changes (e.g., provisions for transportation, sanctions to 
reduce driving exposure) . 

3. What diagnostic and count exmeasure methods are most cost- 
effective? 

Figure 6-1 presented in a literature review of driver improve- 
ment programs by Public Systems inc* (1975)^ outlines the evalxjiation 
steps for tailored-treatment approaches* The plan for accomplishing 
steps (a), (b), and (c) has already been discussed in this chapter. 
The remaining items in the Figure (d - h) will be briefly discussed 
below. 

(d) Evaluate Typology for Treatment Implications; and ' 

(e) Develop Tailored Treatments. 



'Treatments'* aie frequently count exmeasure programs. Other admin- 
istrative action.- Ce.g.> sanctions) may also be imposed. Vox our 
purposes, both acjministrative actions and count exmeasi,ire programs 
will be referred to as treatments. 
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a) 

b) 

c) 
d) 

e) 
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State Driver Improvement Analysis Report on Driver Improvement 
Literature Review (Public Systems, inc., 1975) 



FIGURE 6-1. DEVELOPMENT AND EVALUATION OF 
A TAILORED TREATMENT PROGRAM 
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To accomplish these tasks, the driver problem types should be 
examined to determine appropriate treatments. The treatments may 
include behavior modification approaches, sanctions to reduce high- 
risk exposure Ce*g*> occupational license), restricted licenses, or 
driver training for inexperienced drivers* 

Cf) Design Evaluation Experiment; and 

Cg) Assign Drivers to Study Groi^^s 

Item Cg) describes possible experimental and control options ' ^ 
for assignment of drivers. To the extent of resources available, 
the design should include the following groi^^s for comparison purposes, 

• Pure Control * Drivers do not receive diagnostic 
assessment or treatment* 

• Limited Controls . Drives diagnosed but not treated, 
to ex^ine the effects of diagnosis* 

• General Driver Improvement * All drivers with problems 
identified are referred to general "standard" safety 
program* 

• Assignment to Tailored Treatments* Treatments are 
tailored to specific driver problems * 

• Random Assignment to Tailored Treatments . > _ , _ ^ : . 

^ Each of these groups is necessary to examine all effects of diag- 
noses, all treatment program effects, and the effects of all com- 
binations of diagnosis and treatment* The final selection of study 
groups:, must be based on the number of .driver, problem groups ^nd ; 

treatment options, sample size requirements, and operational con?^; 

straints which may limit the complexity of the research design, 

(h) Evaluate Post-Treatment Driver Record Data.^ ... 

Evaluation of the design entails the random assignment and 
comparison of various treatment groi^^s with appropriate control 
groups using follow-up driving criteria* "Controls" would be used 
to evaluate the diagnostic assessment design discussed earlier, 
since the effects of treatment would not influence the val^ldity es- 
timates (other \mcontrolled factors would, of course), "Controls" 
would also be used to measure the cost-effectiveness of the diagnos- 
tic -treatment process* 
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In suimnaTy^ the evaluation posed in Figure 6-1 > Item (h) will 
answer the following questions: 

• Is a tailored treatment approach (diagnosis and treatment) 
more effective, than providing a ^^general counteCTeasure'^ to 
all drivers regardless of the specific problem? 

• Is treatment (tailored or general) more effective tViSn no 
countermeasure at all? 

• Which driver problems are more amenable to treatment? 
Which axe not? 

• Does diagnosis (testing ) have any impact on subsequent 
driving behavior? 

Additional ly> the cost vs. benefits of the assessment-treatment 
process should also be examined. The combined costs of assessment 
and treatment can be easily computed* The societal costs of acci- 
dents avoided can then be examined by compai sons of "treated'' vs, 
control groups to determine net benefit to society. 
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SUMMARY 



The plan described above for the evaluation of diagnostic assess- 
ment techniques contains several essential elements* These include 
testing a large number of drivers using a Driver Profile, correlation 
of the Driver Profile responses and prior driving record to identify 
driver problem dimensions (itailtivariate analysis), colloction of 
follow-up driver record information and driver problem data for the 
predictive phase of the evaluation, and validation of the driver 
problem dimensions by correlation of the initial diagnosis with fu- 
ture behaviors. The magnitude (impact) of a driver problem would be 
measured by follow-up infoirmation on accident costs and severity in- * 
foxniation. 

The additional steps needed tq incorporate countermeasures into 
the evaluation plan were also discussed. The utility of diagnostic 
assessment and countermeasures could be evaluated by this design, 
to determine societal gain or loss. 
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APPENDIX A 



DEFINITION OF MODEL ASSESSMENT VARIABLES 
AND OPTIONS FOR ADDITIONAL ASSESSMENT 

The Driver Profile contains 24 items* five of which can be obtain* 
ed directly from a Driver Record tP^^'A)* The remaining 19 items ^(Form 
B) contain representative items from conceptual areas found in the course 
of the state-of-the-art review to have some potential for diagnostic 
assessment of a driver problem. The objective of this section is to 
describe each assessment variable* identify sources of information* and 
finally offer additional items and/or standardized test instruments which 
could be used to increase the reliability of the Driver Profile. (Expan- 
sion of the Driver profile beyond the current 24 item$ is priinarlly 
recommended for research efforts* as discussed in Chapter 6, 

PART A. DRIVER RECORD 

1. Total Violations. Convictions for violations > excluding non-moving> 
parking or technical violations. A three-year prior record (includ*^ 
ing current conviction, if applicable) will define the performance 
period. 

Primary Source; Driver Record 
Secondary Source; Ask Subject 

2. Type of Violations (Convictions)* Due to the large number of vehicle 
code violations, general definitions of violation type will be given. 
A detailed coding scheme used in California for organising violations 
is provided in Peck et al., 1971* 

a. Speed Violations* Citations include all speeding-related vio*- 
lations, such as exceeding speed limits, unsafe speed for condi- 
tions, speed contest and below minimum speed, impeding normal 
traffic flow. 

b. Right-of-Way Violations. Citations include all failures to 
yield to vehicles or pedestrians both at uncontrolled intersec- 
tions or crosswalks. 

c. Signs, Signals and Marking Violations. Citations include failure 
to stop at signs, railroad crossings, flashing red lights, cross*- 
ing double solid lines, passing school bus when red lights are 
flashing. 

d. Major Violations. Citations Include hit and run, reckless driv- 
ing, driving under the influence of alcohol, dangerous drugs, 
manslaughter. 
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e. All Others (excluding equipment or technical). 



i* Turning, stopping and signalling. Improper position of left 
or right turns, U-tum violations, parking/stopping in unlaw* 
ful locations, failure to heed required turn, turning without 
signalling; and 

ii. Driving, Overtaking and Passing. Overtaking vehicle and 

passing without sufficient clearance, passing on wrong side, 
failure to obey directions of a traffic device on tlivided 
highway, passing too slowly. 

3- Probation, Suspension or Revocation within Last Three Y^ears. Includes 
any mandatory or discriminatory actionCs) taken by the Department of 
Motor Vehicles (regulatory agency) fox negligent driving: too many 
'^points,*' implied consent (alcohol) or conviction for drinking when 
intoxicated. If action was taken for medical conditions, indicate 
source of problem on item 18 of the profile. 



4^ Conviction for Drivinq i-Jhile Intoxicated (DWI)- Any conviction re- 
lated to alcohol use ^stiile driving- 



More accurate information may be available by reference to cita- 
tions. Convictions for reckless driving and in some cases ''speeding^' 
may originate from DWI citations > 

Optional Items , If available, BAG level may improve assessment 
of drinking problem. This item could be added to assessment model 
with BAG levels indicating increasing problems. For exainple; 



Primary Source; Driver Record 



Secondary Source; Ask Subject 



Primary Source: Driver Record 



Secondary Soirrce: Ask Subiect 



BAG -10 - ,15 



slight problem 



BAG -15 - -25 



problem indicated 



BAG .25+ 



major problem 



Source: Police citation and/or lab 
report on BAG level 
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5* Total Number of Accidents Durfng last three Years. Record all _ 
reportable accidents (property damage and injury/fatal accidents). 
If information obtained from the diriver ask for reportable acPidentg 
only (specific dollar damage e*g.> above $200). 

Primary Source: Driver Record 

Secondary Soirrce; Ask Subject 



PART B. PERSONAL INFORMATION 

6, Marital Status, Record current marital status. Combine divorced^ 
separated. If the event occurred more than a year ago^ check (c) . 
If recent change (negative event) within last 6 months — divorced/ 
separated* check (b). 

Primary Source: Ask Subject 

Secondary Soirrce: Driver Record* 

Local divorce 
court--file for 
divorce* leg^l 
separation 



7. Completion of High School. Useful as socio-economic indicator. 

Primary Source: Ask subject 
Item can be expanded to include all levels of education: , , 
Less than 8 years 

Less than 12 years ; . 

Completed high school 

Some college - r 

College graduate 

. ;V .Post graduate . ' - ^ ^ 

8. Occupation. Categories in model represent rather broad groupings of 
occupational categories. Representative occupation for categories 
are provided below* 

a. Unemployed — current status . ' - 

b. Skilled laborer — mechanic* carpenter* plumber* welder* electrician 

c. Unskilled laborer/service workers — service station attendant* 
general construction laborer* farm worker 
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d. Professional/technical/manager — physician, lawyer, ccanputer 
programmer, sales manager 

e. Professional driver. A major aspect of the job required 
driving (truck, cab, delivery) 

f. Student. Although driver may have part-time jobs classify as 
student if attending school half to full time* 

Primary Source: Ask Driver 

9. Number of Job Changes 1n Last Three Years. Regardless of positive 
or negative change, code number of job changes in past three years. 
Change from student, unemployed status to job considered change. 

Primary Source; Ask Driver 

10* Smoking Cigarettes, item has shown to be a predictor of accident 
liability. Explanations range from psychological concepts such as 
overdependency , a measure of individual stress to simple distraction 
while driving an automobile. 

Primary Source: Ask Driver 

Type of Vehicle Driven Most Often. Type of vehicle driver suggests 
exposure (e-g** commercial/ truck drivers), possibly attitudes (e^g** 
racy sportscars) and risk-taking (iRotorcycle) . Categories appear 
to be sufficient and research does not strongly s^jpport finer break- 
downs. 

Primary Source: Ask Driver 

Secondary Source: Registration and/or 

license file, but may 
be more difficult to 
obtain than siit^ly 
asking the driver. 

12, Vehicle Ownership* Research has shown that vehicle ownership is a 

predictor of accident liability for young drivers. Owners have higher 
accident liability (increased exposure). 

Optional Items ■ In addition to vehicle type, vehicle accessories 
and attitudes toward car are useful predictors, especially for younger 
drivers: 

• Would you like to drive a, rebuilt car in a race? 
9 Do you spend a lot of time working on your car? 
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. • ^ idhftj kind of accessories do you have on your car? 

^ ' SfeVfexgd «iWitional items c^ be* found in more complete test 
instriunents: 

• Driver Attitude Survey (BAS^ Schuster and Guilford 
■ ' (1962) 

• California Inventory of Driver Attitudes CCIDA0)> Harano 
■" - et al C19V3) 

• High-Hisk Driver Questionnaire, Selzer et al (1974) 

• Safe Driver Inventory* McGuire (1956) 

13. Seatbelt Usage. Usage of seatbelts is ft measure of "safety-conscious 
ness*'^ Usage may result in both better control of vehicle and lower 
severity of acpidents. 

• Do you use seat belts all the time? 

• Do you use seat belts just on long trips? 

• Do you think you are a safer driver if you use seat belts 
Optional Instruments. 

1- T " 

Driver Attitude Survey (DAS) Schuster and Guilford (1962) 

California Inventory of Driver Attitudes (CIDAO) > Harano 
et al C1973) 

Safe Driver Inventory* HcGuire (1956) 

Primary Source: Ask Driver 

' ' ^ ' ... 

14. Do You Like to f)rive for Fun? Research has shown that drivers who 
use the vehicle or driving to express emotions and feeling have 
higher accident involvement- 

Optional Items , 

• Do you drive to think about, a problem? 

• Do you get a feeling of freedom when you drive? 

• I get a feeling of power. when X drive. 

• I get more fun out of driving a car than any other 
activity* 
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t I like to put extras on my car to attract attention* 
Optional Test Instruments . 

• Driver Attitude Survey (DAS) Schuster and Guilford (1962) 

t California Inventory of Driver Attitudes CCIDAO)> Harano 
et al (1973) 

• Safe Driver Inventory (1956) 

Source: Ask Driver or administer 
test instrument 

Do You Feel That Enforce^nent Officers Are Too Strict? Hostility 
toward authority in general and specifically toward enforcement 
officers are indicators of high accident risk and traffic violations. 

Optional Items . 

t Society should not have the right to question the way 
I drive* 

t Police officers are rougher on teenagers than adults* 

t Young people are much better drivers than older people 
(authority) . 

• Police officers ax© unfair. 

' 1 didn't deserve the traffic ticket. 

t I have always ^hated regulations. 

Optional Test Instruments . 

t Driver Attitude Survey (DAS) Schuster and Guilford (1962) 

t California Inventory of Driver Attitudes (CIDAO), Harano 
et al 

t Safe Driver Inventory (McGuire> 1956) 

t High-Risk Driver Questionnaire, Selzer et al (1974) - 
Total questionnaire 204 items 

Source: Ask Driver or Administer 
test instrument 



16, When You Are Upset or Angry, Do Vpu like to Get 1n the Car and Take 
a R1de to Cool Down? . - 

Optional Items, 

• Do you drive to blow off .9t earn sfter an ar^spient? 

• Do you often sound Vour hom when another driver is 
going too slow? ' . ^. 

• Does driving help you calm down when you 4t0 .tfense? 
Optional InstruJitents . 

0 • Driver Attitude Survey (J^kS) Schuster and Guilford (1962) 

• Safe Driver Inventory, McGuire (1956) 

• California Inventory of Driver Attitudes (CIDAO) > Harano 
et al (1973) 

17, General Problems, Situational stress in a variety of areas tend to 
increase accident liabilities. Also, items are related to problem 

■ drinking and drinking and driving, ''General Problems** includes such 
categories as financial problems, marital and family problems, prob- 
lems on the job or at school, problems with health and problems with 
* friends or neighbors. Several inventories add more comprehensive 
coverage of life stresses and provde greater detail. Below are 
sample items from the more complete inventories, : 

Optional Items: \ ' \ 

• How often are you worried that you will never be able to 
catch up financially? (MAST; Selzer, 1971) : 

• How often are you concerned about not making as much 
money as you ne^d or want to? (MAST) - T '^^ - - 

• How many times have you and your wife seriously considered 
divorce in the last two years? (M-F; Mortimer et al,, 1971) 

• How often do you have problems with your children that 
make you seriously angry? (MAST) , 

• How is your general health? (M-F) /ij^. 

• How good do you think your work is at yoxar present job? 

• Have you had occasional trouble with work? = (W-F) 
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* How Jiinny large debts do you have? (M-F) 

* Do you feel that your life is difficult to inanage and 
you are not sure how to straighten it out? (M-F) 

» As compared to two years ago> are you ejqperiencing much 
more tension and stress? 

Optional Instruments . General stress items can be found in the 
following test instruments: 

* Mortimer-Filkins (HSRI Test). Court Procedures for 
Identifying Problem Drinkers (Mortimer et al > 1971) 

* Michigan Alcohol Screening Test (MAST)* Selzer (1971) 

* High-Risk Driver Questionnaire. Selzer et al (1974) 

* Life Activities Inventory. Human Factors Laboratory, 1974. 
Contract No. DOT-HS-350-3-707 

* Information and Attitude Survey (Drinking Problem), 
Didenko et al., 1972. 

Primary Source: Ask Driver 

Secondary Source: Other Social Agencies 

19, How Often Do You Drink in the morning? Drinking in the morning may 
be symptomatic of a drinking problem. Frequency of drinking* prefer- 
ence for certain types of alcoholic beverages and frequency of 
drinking/binge drinking* etc. Optional test instruments are identi- 
fied after Item 21. 

Optional Items . 

» How often do you usually drink beer (or liquor or wine)? 
(Perrine, 1974) 

» How much beer do you usually drink at one time? (Perrine> 
1974) 

* Drinking seems to ease personal problems (M-F) 

^ A drink or two gives me energy to get started (M-F) 

20. Has Your Spouse or a Close Friend Ever Said Anything About Your 
Drinking or Been Worried or Upset about Your Health or Money 
Because of Orinking? 
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p Ifeve you ^fV$r lost yWJOr j6l> because of drinking? 

9 Do you feel that drinking is causing any pxobiems in 
your life? 

• Has anyone ever mentioned that you will ruin your health 
because of drinking? 



21, How Often Do You Usually Drive after Drinking a Couple of Drinks 
of Liquor or Three or More Beers? 

Optional Items . 

• In the past year^ how many times have you drunk more than 
you could handle^ but still been a gPod driver when you 
got behind the wheel? (M-F) 

• During the past year^ how often (three point scale) have 

you driven after having had something to dy^ink? (Perrine, 1974) 

Optional Test Instruments for Items 18^ 19^ 20, and 21 . , 

• Mortimer-FilJcins (HSRI Test), Court Procedures for 
Identifying Problem Drinkers (Mortimer et al,^ 1971). 

• Michigan Alcohol Screening Test (JIAST) * Seller (1971) 

• High-RisTc Driver Questionnaire, Selzer et al (1974)* 

• Life Activities Inventory. Human Factors Laboratory^ 1974. 
Contract No- DOT-HS-350-3-707 

• Information and Attitude Survey (Drinking Problem)* 
Didenko et al^ 1972, 

Primary Source: Ask Driver 
Secondary Source; Other social "agencies 



22. About How Many Miles Do You Drive Every Day on the Average? There 
axe several different units for measuring, both quantitative and qual- 
itative exposure. All estimates are subject to a high degree of 
error. 

• How many miles do you drive per year? 

• How many miles do you drive per week? 

• How many miles do you drive per month? 
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• How many miles do you drive per ^/eekend? 

• How many hours do you drive per day? 

• What per* cent of time do" ydu drive after dusk?> midnight? 

Optional Instruments * Most driver inventories contain some 
exposure variables. Tkey are usually not included in the test instru- 
ment itself > but are presented in a. separate questionnaire, 

t See study listing Exposure Variables (Harano et al> 1973), 

t See study on measures of exposure (House and Waller, 1971; 
Burg> 1973) 

• Information and Attitude Survey (Drinking Problem). 
Didenko et al> 1972. 

Primary Source; Ask Driver 

23. Driver Self Analysis. Contains assorted items dealing viith self 
perception of driving problems. Items lead directly to a self- 
analysis of problems. No additional items recommended since several 
have already been addressed in other items. 

Optional Test Instruments . 

• Driver Attitude Survey fDAS) > Schuster and Guilford (,1962^, 

• California Inventory of Driver Attitudes CCIDAO). Harano 
et al C1973). 

e Infoxmation and Attitude Survey CDrinking Problem). 
Didenko et al. > 1972. 

• Safe Driver Inventory (McGuire* 1956), 



24, Treatment or Services from Other Agencies, Affirmative responses may 
indicate a problem area> especially items C^) alcohol* and fe) medical 
problem. The source of a problemfs) may emerge from initial diagnosis. 
The operational assessor may be able to obtain additional information 
from other agencies and/or refer the individual to such an agency 
for further diagnosis and/or treatment. The following li5t> adapted 
from Filkins et al (1973) > describes treatment needs. The operational 
assessor should identify specific agencies fin his community) which 
may relate to a specific problem. 
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TREATMENT NEEDS 
(Check one or more as needed) 

Further Diagnosis 

_Alcoholisin Treatment 

Alcohol Education 

_Mental Health Care 

Family Counseling 

Marriage Coimseling 

Financial Guidance 

Job Training 

Employment 

Living Arrangements 

Legal Aid 

Driver Re-Training 

D octor Car? 

Physical Therapy 

_Other 

Primary Source: Asl^ Driver 
Secondary Source: Other Agency 



TREArENT AGENCIES 
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USEFUL MEASURES/TECHNIQUES FOR 
DRIVER ASSESSMENT BY LEVEL OF OBSERVATION* 



** Total Convictions 
** Moving Convictions 
Equipment Convictions 
Sigp> Signals and Marking 
Convictions 
** Right-of-way Convictions 
Reckless Driving Convictions 
Driving While Intoxicated 
Convictions 
** Speeding Convictions 
** Prior Accidents (Injury* 
Property Damage) 
Turning and Stopping Convictions 
** Prior Driver Improvement Actions-- 
(Warning Letter* Suspensions* 
Revocations) 



Area of Residence 

Failure to Appear 

Li cens e Res t ri ct i on 

Nuniber of Attempts to Pass Driving 

Test 
License Class 
Age 

** Marital Status 
** Sex 

Years Driving 
Make and Year of Car 
Vision Testing 
Motor Vehicle Ovmership . 
Medical Conditions 



it* 



II 



. BAC Level at Arrest 

Court Abstracts (Amount of Fine* 
Deviation from Speed Limit) 

Socio-Economic Status 
** Occupation 
*^ Education 

Criminal Convictions 

Unemployment 



Divorce Court Abstracts 

Prior Alcoholism Treatment 

Prior Drug Treatment 

Medical Information — Physician/Agency 

School Grades 

Contact with other Agencies (e*g** 
Mental Health* Public Health* 
Alcoholism Treatment) 



III 



Performance 

Perceptual style (Imbedded 

Figures Test) 
Complex Reaction Time 

Biographical 

** Job Changes 
^ Social Activities (involving 
automobiles) 



General Social Activities 
Amount of Cigarette Smoking 
Financial Problems 
Marital Problems (divorce* 

separation* arguments) 
Family Stress 
Occupational Stress 
** Problems with Friends 
Problems at School 
Grades in School 
Activities at School 



* The list contains items and techniques which demonstrate soijie utility 
for accident liability prediction. They are presented here for consider- 
ation in future research* Items with (**) were selected for th^ diagnostic 
assessment model* 
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Ill (Continued) 



Biographical (Continued) 

Outdoor Activities 
Socio-Economc Status (income 
prestige) 
** School Drop-Out 
Uhen5)loyiaent 

Psychological Factors 

** Attitudes Toward Authority 
Non -Conformity 
Emotional Stability Measures 
Self-rating on Assertiveness/ 

aggressiveness 
Over-Confidence 
Intolerance and Iiripatience 
Hostility Measures 
Self-report **Oider drivers 

drive too slowly'* 



Drive to "think about a problem" 
** Drive to "blow off steam'* 
** Drive "for fun** 

Drive to "get away from people** 

Drives recklessly too often 

Car races frequently 

Seat Belt Usage 
** Preference for Hi^ Performance 
Cars 

Accessories on Car 



Instruments 
General 



Minnesota Comseling Inventory (MCI) 
Sixteen Factors Personality Inventory (16F) 
Minnesota Multiphasic Personality Inventory (MMPI) 
Gordon Personal Profile (GPP) 
■^^ Extroversion/Introversxon-"Eysenck/Maudsley 

Di^ver Specific Inventories 

** Driver Attitude Survey (D/VS) 
Mann Inventory 

** California Inventory of Driver Attitudes and Opinions (CIDAO) 
** Safe Driver Inventory 



Alcohol Factors 

Number of Drinks Consumed per 

Sitting 
** Frequency of Beer/Liquor 

Cons xunpt ion 
Problem with ParefUts/In-Laws 
Physical Stresses 
Poor Physical Health 
Disability 
Previous Arrests 
Poor Drinking Controls 



Physical and Psychological Dependence 

on Liquor 
Marital Prcblems 
** Family Problems 
Poor Work History 
Amount of Drinking and Driving 
Problems at School 
Binge Drinking 
Belligerence Associated with 

Drinking 
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Ill CContinued) 



Instruments ^ (M cohol Factors): 

Michigan Alcohol Screening Test CMAST) 
Mortimer-Filkins (M-F) 

Driver Attitudes Survey CDAS) - alcohol scale 
Vermont Driver Profile 
Life Activities Inventory 

Exposure Factors 

Mileage (annual* monthly* Hours Driven (Job* Pleasure) 

weekly* daily) Nighttime Driving hours) 

Nunfcer of long trips Rush^-Hour Driving C%* hours) 

Number of short trips * Coirbined Indices of Exposure 
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Fonn A 



Align with 

< arrow on 

Driver Profile 

SCORING KEY— DRIVER PROFILE 
Females less than 20 

DATE _/__ __/__ 
■ (NAME 



DRIVER LICENSE DUMBER 



[X] Driver los^ than 20 

[ ] Drivc;r 20-29 

[ ] Driver 30-5^) 

[ ] Driver ovor 60 

[ ] Male 

[^] Femle 



RISK-TAKING RECOGNITION ALCOflOL 



1. 


1 


■ 

1 


1 


2. 
a. 


3 
4 




2 
3 


b. 




3 
4 




c. 




3 

4- 




d. 


2 

3 




2 
3 



Align with 
arrow on 

Driver Profile A 



■147 



RISK-TAKING RECOGNITION ALCOHOL 





1 
1 

2 


1 

1 

2 


1 


3. 


2 


1 


1 


4. 




1 


4 


5. 


2 1 2 


1 

2 



DATE.; / I 

NAME 



RISK-TAKING 



RECOGNITION 



Form B 



ALCOHOL 



.c. 
d. 



2 

r 
1 



a. 
b. 



f. 
9. 



[10. 
a. 



11. 
a. 

c. 

1! 



2 



2 
_2 

1 



1 

2 



2 
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RISK-TAKIMG 



RECOGMITION 



ALCOHOL 



19. 
a. 

c. 



_3 
1 



20. 



a. 
J). 

c , 
d, 

21. 



-J 



a, 
c. 



5 

J. 
2 



22, 



b. 

Q. 

e . 



-1 

1 



4_ 

2 
1* 



_4_ 
3_ 

L 
1 



ERIC 
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RISK-miNG RECOGNITION ALCOHOL 



- 


















1 


1 





b. 


1 


1 












c * 




1 




d. 






1 
I 


e. 


1 


1 


- 


f . 




1 














- 


1 




i . 




1 


- 


T 
0 
T 


Sm\ of Points: 


Sum of Points: 


Sum of Points : 


A 
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Fom A 



Align with 
arroK' on 
Driver Profile 



DATE /_ 

MAME 

DRIVER LICENSE MLB4BER 



SCORING KEY-DRIVER PROFILE 
Females 20-29, 30-59 



/ 



ERIC 



[ ] Drivor le^s than 2D 
(xj Driver 2C-29 





Driver 


30-59 








[ ] 


Driver 


over 60 








[ ] 


Ma.le 










[x] 


Female 












RISK-TAKING 


RECOGNITION 


ALCOHOL 




1. 




1 


1 




2. 












a. 




2 
3 




2 
3 




b. 




4 




c. 






3 

4- 






d. 




2 


- 


2 





Align with 
arrow on 
Driver Profile 
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RISK-TAKING 


RECOGNITION 


ALCOHOL 


e. 


1 

2 


1 

2 


1 

2 


3. 


3 


1 


4 


4, 






r , 


5, 


1 


1 


1 




2 


2 


2 
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Form B 



DATE 

NAME 



RISK-TAKING 



RECOGNITION 



ALCOHOL 



b. 

c , 



1. 

1 



a. 

b. 

c. 

d. 
e. 
f, 
9, 



10, 
a. 

Jk 

11. 
a. 
b. 
c. 
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RISK-TAKING 



RECOGNITrd>( 



ALCOHOL 



12. 
13. 

14, 
15. 

16, 

17,: 

a. 
b. 
c, 

18, 

a, 
b, 

d. 
e. 
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er|c 



r RISK-TAKING RECOGNITION ALCOHOL 



19. 








a. 






















1 

1 


















20. 








a. 






3 








_ _ Z ~ 




- 


- 


. , -J « 


d. 




- 


- 


21. 








a. 






5 


^* 






4 ■ 


c. 
— * - 




- 


3 


d. 


- 


- 


2 


6 * 






1 


















a. 


4 


4 


4 


b. 


3 


3 


3 


c. 


2 


2 


2 


d. 



1 

— — 


^ - » 


1_ ^ 











RISK-TAKING RECOGNITION ALdOHOL 



23, 








a. 


i 


1 




u 

U t 


1 


1 




C . 


1 


1 




d. 




- 




B* 
— — 1 

f . 


1 
- 


1 
















2 

1 




i . 




1 




T 
0 
T 


Sum of Points: 


Sum of Points: 


S\m of Points ; . 


A 
L 




1 
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Form A 



Align with 
<— — arroh' on 

Driver Profile 

SCORING !(EY--DRIVER PROFILE 
Males 20-29 

DATE _ ( 

NAME 

DRIVER LICENSE NUMBER 

[ ] Driver Jes^ than 20 

|3(j Drivcjr 20-2?) 

[ ] Driver 30-59 

[ ] Driver over 60 

[x] MaU 
[ ] FeTtiftle 



RISK-TAKING RECOGNITION ALCOIIOL 



1. 


1 


1 


1 ■ • 


2. 
a. 


3 
4 




1 

2 


b. 


^ -r 

3 
4 




, — 


c. 


3 
4 






d. 


3 




2 



Align with 
- arrow on 

Driver Profile 
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RISK-TAKING 


RECOGNITION 


ALCOHOL 


e. 


1 
2 


1 
c. 


1 

L 


3. 


2 


1 


1 


4. 






4 


5. 


1 


1 


1 




2 


2 


2 
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Form B 



DATE / / 

NAME 



RISK-TAKING 



RECOGNITION 



ALCOHOL 



b. 



d. 



s. 



c 

— -4 



e. 



10, 
a. 



11. 
a. 
b. 

c. 



z 
1 
z 



2 



Z 

1 

3 



1 

Z 
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RISK-TAKING RECOGMITIOM ALCOHOL 



}2. 








13, 


1 


_ 


_ 


14. 


1 




- 


15. 


1 


- 




16 


2 






17 










i 


■ 




b. 




- 




c. 


1 






d. 


1 




_ _ i_ 


e. 
















a. 


— _ ^ 


1 


— — ■ — 


b. 




1 




c , 


" 






d. 




2 




e. 








f. 
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19. 
— * 

c. 

20. 



RiSK-TAKmiS 



RECOGNITION 



ALCOHOL 



2 
1 



a. 

c. 

d. 

21. 



2. 
1 



a. 
"b. 

c. 



5 

4 
_3 

2 

1 



22, 



a. 
c. 

7. 

e. 



4 

Y 
2 

T 



4 

T 

2 

r 



3^ 

1 
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RISK-TAKING 


RECOGNITION 


ALCOHOL 


23, 








a. 


1 


- 




b, 

c. 


1 
1 


— 




d. 


' 




1 


e. 


1 


- 


1 


f , 


— — — — — 




— — — 


h. 




1 


' ™ ■ 


i . 


1 






T 
0 
T 


Sum of Points: 


Sum of Points: 


Sum of Points : 


A 
L 
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Align with 
arrow on 
Driver Profile 



SCORING KEY— DRIVER PROFILE 
Males 30-59 



DATE 
NAME 



DRIVER LICENSE ?iWBER 





i ] 


Driver 


less than 20 








[ ] 


Driver 


20-29 










LXJ 


Driver 












i ] 


Driver 


ovor 60 










[)<] 


Mais 












i ] 


Female 














RISK-TAKING 




RECOGNITION 








1 


■ ^ 


1 




2. 














a. 




2 
3 






2 
3 




b. 




2 
3 










c. 




2 
3 










d. 




2 






2 


• 




Align with 
arrow on 
Driver Profile 
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RISK-TAKIMG 


RECOGMITION 


. ALCOHOL 


e. 


1 
2 


1 

2 


. 1 
2 


3, 


3 


1 


1 


4. 






4 


5. 


1 


1 


1 




2 


2 


2 
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Form B 



OATE _/ / 

NAME 



RISK-TAKING 



RECOGNITION 



ALCOHOL 



ERIC 



6. 










^* 




^ — ^ — ^ 


• 


2 




3 


1- -! 


2 
2 




2 


7. 










1 


— 


1 










a. 


2 


— 


3 .. 


K 

b* 


1 




1 
J 




3 




3 










e. 


1 






f. 

-,. — . 








9. 


C 






10. 








a. 






1 


b. 






2 


u. 








• .^ - 

b. 


^ J 






c. 










1 






~ 167 



A-37 



RISK-TAKIMG 



RECOGNITION 



ALCOHOL 



12. 
13. 

14. 

15 . 

16. 

17. 

_a. 
b. 
c. 

e. 
18. 

a . 
b. 
c. 



2 

T 



e . 
f. 



ERIC 
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RJSK'TAKING 


RECOSNITION 


ALCOHOL 












_i ■ ■ 




3 








2 




- 




1 


d. 








20. 








a. 


- " 




3 ■ 


b. 






2 


c. 


- 


- 


1 


d. 








21. 








a. 




- 


5 


■L 

D * 






4 ^ 








3 , 










d. 




- 


■ 2 


e. 


■ - 


- 


■ 1 


, f • 
















a. 


4 


4 


- 

4 


b. 


3 


3 


3 




2 


2 


2 


d- 


1 


1 


L_ 


e. 


m 







<: 





RISK-TAKING 


RECOGNITION 


ALCOHOL 


23, 








a. 


1 






b. 


I 






c. 


1 






(1. 






1 


e. 




- 




f . 


- 


- 




g* 




1 




h. 




1 




i , 








T 
0 
T 


Sum p£ Points: 


Sum of Points; 


Sum of Points : 


A 
L 
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Align with 

< arrow on 

Driver Profi le 

SCORING KEY— DRIVER PROFILE 
Males & Females 60+ 
DATE I I 

NAME ^ 

DRIVER LICENSE fJUMBER - ; 

[ ] Drivor less than 20 
[ ] Drivor 20-29 



[ ] 


Driver 30-59 








Driver over 60 






Lx J 


Male 






[x] 


Female 








RISK-TAKING 


RECOGNITION 


ALCOHOL 


1. 


1 


1 


1 










a. 




1 


1 




1 


2 


2 






- - 3 _ , 

4 


*• 






3 

4- 






2 

3 




2 

3. . ., 
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arrow on 
Driver Profile 
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RISK-TAKING 


RECOGMITION 


ALCOHOL 


e. 


1 


1 


1 




2 


2 


2 


3. 










3 


1 


1 


4. 






4 


5. 


1 


1 


1 , 




2 


2 


2 
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F 

I 



Form B 



NAME 



RISK-TAKING 



RECOGNITION 



ALCOHflL 



6. 



J.. 

h. 
c. 



2_ 

X 
1 



a, 

h. 

c. 
d. 
e, 
f. 



10, 



a. 



RIC 



a. 



J— 



c, 
d. 
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RISK-TAKING RECOGNITION 



/ ALCOHOL 



12. 




1 




13. 


- 


1 




14. 








15. 


- 


- 


- 


16, 




3 


- 


17, 

a. 
b, 

c , 
d. 
e . 




t 
f 

t--r-- 

1 
1 




18. 

a. 
b. 
c, 
d. 
e. 
f. 




1 
1 

2 
1 


3 
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ERIC 
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RISK-TAKING 



RECOGNITION 



ALCOHOL 



19. 

a . 

J?, 
c. 

~d. 

20. 



z 
1 



a. 
_b. 
c . 
d. 

21. 



2. 
1 



a. 
T. 
c. 

d. 

e. 



5 

_4 
_3 

2 

1 



22, 



b. 
c. 

7. 

e . 



4 

Y 
_2 
1 



4_ 

T 

r 



1 
3^ 

Z 

T 
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RISK-TAKI^fG RECOGNITION ALCOHOL 



23, 








a. 


1 


1 






1 


1 




r* 


1 


1 


■J . 


a. 


- 


- 


1 


e. 


1 


1 




f. 




1 


_ 


£• 


- 


1 


- 


h. 




2 




i . 




2 


- 


T 
0 
T 


Sum of Poin^ 


Sum of Points: 


Sum of Points ; 


A 
L 
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A.46 



DRIVER PROBLEM ASSESSMENT GUIDE 
Females less than ZO 





RISK-TAKING 


RECOGNITION 


ALCOHOL 


AVERAGE 


Score: 
less than 
10 points 


Score; 
less than 
14 points 


Score; 
less than 
10 points 


SLIGHT 
PROBLEM 


Score: 
10 to 20 
points 


Score: 
14 to 22 
points 


Score: 
10 to 20 
points 


MAJOR 
PROBLEM 


Score; 
greater than 
20 points 


Score: 
greater than 
22 points 


Score: 
greater than 
20 points 
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DRIVER PROBLEM ASSESSMENT GUIDE 
Females 20-29, 30-59 





RISK-TAKING 


RECOGNITION 


ALCOHOL 


AVERAGE 


S core : 
less than 
10 points 


Score: 
less than 
12 points 


Score: 
less than 
10 points 


SLIGHT 
PROBLEM 


Score: 
10 to 15 
points 


Score: 
12 to 20' 
points 


Score: 
10 to 20 
points 


MAJOR 
PROBLEM 

. 


Scoire: 
greater than 
X5 points 


- 

Score: 
greater than 
20 points 


^ 

Score: 
greater than 
20 points 
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DRIVER PROBLEM ASSESSMENT GUIDE 
Males 20-29 





RISK-TAKING 


RECOGNITION 


ALCOHOt 


AVERAGE 


Score: 
less than 
15 points 


Score; 
less than 
8 points 


Spore: 
less th^ji 
12 points 




SLIGHT 
PROBLEM 


: 

Score: 
15 to 25 
points 


Score: 
8 to 14 
points 


Score: 
12 to 20" 
points ' 


MAJOR 
PROBLEM 


Score: 
greater than 
25 points 


Score: 
greater than 
14 points 


Score; 
greater than 
20 points 
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DRIVER PROBLEM ASSESSMENT GUIDE 
Males 30-59 





RISK-TAKING 


RECOGNITION 


ALCOHOL 


AVERAGE 


Score: 
less than 
15 points 


Score; 
less than 
6 points 


Score: 
less than 
15 points 


SLIGHT 
PROBLEM 


Score: 
}S to 25 
points 


Score: 
6 to 12 
points 


.Score: .- 
15 to 25 
poirita 


MAJOR 
PROBIEM 

1 — ^ — 


Score: 
greater than 
25 points 


Score: 
greater than 
12 points 


* Score; 
- greater than 
\ ,25 points 



i 



t 



DRIVER PROBLEM ASSESSMENT GUIDE 
Males & Females Over 60 



■ 


RISK-TAKING 


RECOGNITION 


ALCOHOL 


AVERAGE 


Score: 
less than 
8 points 


Score: 
less than 
IS points 


Score: 
less than 
10 points 


SLIGHT 
PROBLEM 


Score: 
8 to 15 
points 


Score: 
15 to 25 
points 


Score: 
10 to 20 
points 


MAJOR 
PROBLEM 


S core : 
greater than 
15 points 


Score: 
greater than . 
25 points 


Score: 
greater than 
20 points 
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GLOSSARY OF TECHNICAL TERMS 



The specific multivariate stat:istical techniques to be used 
in analyzing the data will depend on availability of coniputer 
programs, assumptions underlying the distributions of data, and 
the preference of the analyst. For the non-technical reader a 
brief conunent on techniques is provided. 

FACTOR ANALYSISt A mathematical procedxrre for objectively group- 
ing entities (variables) on the basis of their similarities and 
differences. SJ-milar variables are calleu factors or dimensions. 



CLUSTER ANALYSIS* Factor analysis or factoring is only a subor- 
dinate pa^ft of cluster analysis* Cluster analysis is a procedure 
for grox:5>ing together objects (e.g., people) that have similar 
patterns of characteristics. These characterisitics may or may 
not result from factor scores* 



MULTIPLE CLASSiF][CATION ANALYSIS (MCA). A technique for examining 

the interrelationships between several predictor variables and 

a dependent variable within the context of an additive model (Andrews > 

F. , Morgan* J** Sopquist> J. Survey Research Center* Institute 

for Social Research* The University of Miphigan* Ann Arbor* Michigan* 

1971). 

DISCRIMINANT FUNCTION ANALYSIS.. The results of the technique in- 
dicate the coTDponents (or variables) which best separate groups of 
people (e.g.* accident vs. non-accident groups,). Two ox more 
criterion groups (e.g.* different groups of driver problems) can 
b^^ analysed at the same time. 

M'jLTiPLE regression, a method for examining, the linear relation- 
ship of two or more predictor measures and a single criterion 
measure. 



CANONICAL ANALYSIS* A method for examining the relationship or two 
or more predictor measures and two or more criterion measures. 
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G-l 



CROSS VALIDATION, A method fox verifying the reliability or valid- 
ity of relationships. Although there are several- statistical pro- 
cedures > the primary method is to replicate results on an inde- 
pendent sample, 

ATTENUATION, The reduction in a correlation between variables due 
to errors of measurement (Iom reliability). 
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